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On the new, slicked-up, 
trimmed-down Starwriter F-10. 

It's C. Itoh's latest genera- 
tion of letter-quality printers. 

It cranks out flawless copy 
at 40 cps; and its full 15" 
carriage lets it double in brass 
for both letter processing and 
business applications. You 
can plug it into almost any 
micro on the market (serial or 
parallel) simply by plugging it 
in. And then make it keep on 
trucking with inexpensive, 
easily available Diablo com- 



patible daisy wheels and 
ribbons. 

In its serial mode, it can 
print just about anything 
fincluding boldface, under- 
lines, subscripts and super- 
scripts), and snap the carriage 
back to start the next line 
in less than a second. In its 
line mode, it prints in both 
directions, for even faster 
throughput. 

(While making about as 
much noise as a cat walking 
on Kleenex.) 

It's a nice, portable 30 
pounds-about 10 pounds 



lighter than the Starwriters 
before it. And it stands 
exactly as tall (or precisely as 
small) as a dollar bill. 

Speaking of which: 

Incredibly, the Starwriter F-10 
sells for about the same 
preposterously low price as 
its predecessors. Which is to 
say. about $800 less than a lot 
of other printers that don't 
even come close to measur- 
ing up. Or even better. . . 

Measuring down. 



Distributed Exclu- 
sively by Leading 
Edge Products. Inc., 
225 llimpike Street. 
Canton, Massachu- 
setts 02021. Call: toll- 
free 1-800-343-6833; 
or in Massachusetts 
call collect 1617} 
828-8150 Telex 
951-624. 

LEADING 
EDGE. 
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New Cromemco System One shown with 
our high-capability terminal and printer. 



A new 
that won't 



small computer 
limit you tomorrow 



Here's a low-priced computer that 
won't run out of memory capacity or 
expandability halfway through your 
project. 

Typically, computer usage tends to 
grow, requiring more capability, more 
memory, more storage. Without a lot of 
capability and expandability, your com- 
puter can be obsolete from the start. 

The new System One is a real building- 
block machine. It has capability and 
expandability by the carload. 

Look at these features: 

■ Z80-A processor 

■ 64K of RAM 

■ 780K of disk storage .. v 

■ CRT and printer interfaces 

■ Eight S-100 card slots, allowing 
expansion with 

— color graphics 

— additional memory 

— additional interfaces for 
telecommunications, data 
acquisition, etc. 

■ Small size ^ ^, ,^7 

GENEROUS DISK STORAGE 

The 780K of disk storage in the System 
One Model CS-1 is much greater than 
what is typically available in small com- 



Q 



puters. But here, too, you have a choice 
since a second version. Model CS-IH, 
has a 5" Winchester drive that gives you 
5 megabytes of disk storage, j ^1 1 , 

MULTI-USER, MULTI-TASKING 
CAPABILITY 

Believe it or not, this new computer 
even offers multi-user capability when 
used with our advanced cromix* 
operating system option. Not only does 
this outstanding O/S support multiple 
users on this computer but does so with 
powerful features like multiple direc- 
tories, file protection and record level 
lock. CROMIX lets you run multiple jobs as 
well. 

In addition to our highly-acclaimed 
CROMIX, there is our CDOS*. This is an 
enhanced CP/M+ type system designed for 
single-user applications, cp/m and a 
wealth of CR/M-compatible software are 
also available for the new System One 
through third-party vendors. 

COLOR GRAPHICS/WORD 

PROCESSING 

This small computer even gives you the 
option of outstanding high-resolution 
color graphics with our Model SDI inter- 
face and two-port RAM cards. 
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Then there's our tremendously wide 
range of Cromemco software including 
packages for word processing, business, 
and much more, all usable with the new 
System One. 

ANTI-OBSOLESCENCE/LOW- 
PRICED 

As you can see, the new One offers 
you a lot of performance. It's obviously 
designed with anti-obsolescence in 
mind. 

What's more, it's priced at only 
$3,995. That's considerably less than 
many machines with much less capabi- 
lity. And it's not that much more than 
many machines that have little or nothing 
in the way of expandability. 

Physically, the One is small — 1" high. 
And it's all-metal in construction. It's only 
MVs" wide, ideal for desk top use. A rack 
mount option is also available. 

CONTACT YOUR REP NOW 

Get all the details on this important 
building-block computer. Get in touch 
with your Cromemco rep now. He'll 
show you how the new System One can 
grow with your task. 



"CROMIX and CDOS are trademarks of Cromemco Inc. 
+CP/M is a trademark of Digital Research 
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Cromemco 

incorporated 

280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 • (415) 964>7400 
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When you are racing toward that finish line, 
beating the competition is everything. IBC is 
the choice of OEM's, system integrators and 
dealers throughout the world, because in 
benchmark after benchmark our small 
business computer systems finish first. 

We finish first because we are faster, offer 
higher quality peripherals and can expand 
our system significantly beyond our nearest 
competitors. In fact, looking at the chart 
below, you can quickly see why knowledge 
able resellers are choosing IBC. 
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Join us in the winners circle with high 
performance equipment and the best dealer 
plan in the industry. Call or write: 



OUTSIDE THE USA 



WITHIN THE USA 



ZflOf. 



Integrated Business Computers 



IOC/ DISTRIBUTION 



21592 Marilla Street 4185 Harrison Blvd., Suite 301 

Chatsworth. CA 9131 1 Ogden. UTAH 84403 

(213)882-9007 TELEX NO. 215349 (801)621-2294 



This is allyou reollY need! 

An Apple II®, a printer, a video screen, a modem, a disk drive, 

CPS Multttunction, and RAMPLUS+. 



The CPS Multifunction card and cables are all 
you need to connect almost any printer, mo- 
dem, or terminal to your Apple IF\ It's really 
three cards in one. It provides the capabilities 
of a serial interface, parallel output interface, 
and real-time clock/calendar. It saves you 
money, power, and slots. The CPS Multifunction 
is compatible with DOS, CPM. PASCAL, and 
BASIC. Suggested retail price $239, including 
software. Cables $24.95 each. 



The RAMPLUS+ card allows you to expand the 
available memory of your Apple 11^ to 80K. 
RAMPLUS+ has two 16K banks of RAM, The card 
is supplied with 16K of installed RAM, with an 
additional 16K of plug-in RAM available. It is 
compatible with DOS. CPM, PASCAL, and BASIC, 
also. Suggested retail price $ 189. Additional 16K 
RAM $24.95. 
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, " The modem is a product ol 

Ha'^es Microcomputer Products, Inc. 
The video screen is a product ol NEC. 
The printer is a product of Epson America, 
"he Apple 11* is a product of Apple Computer. Inc. 
The disk drive is a product of Apple Computer. Inc. 
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Back-up your Win- 
chester with the new 
file oriented Model 
150. . , Transfer data 
up to 13.4 formatted 
megabytes to a tape cartridge. . .Use 
CP/M* and MP/M* compatible software, 
Rrivers Included. . . Just plug the r|ev^^ 
ModeriSO into any S— 100 compa"^*^ 
gyiter system. , .Contact ua toda| 
pmplete details! '"' ■.".™-^:=-^^.-.^^' 



**Qdntex 




Division of North Atlantic, 60 Plant Avenue, 
Hauppauge, NY 11788, (516) 582-6060 
Toll Free (800) 645-5292 
* Registered Trademark of Digital Research 
** Registered Trademark of North Atlantic 
nc. 
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From Dynamic Microprocessor Associates, Inc. 
EM80/86'^ 

An emulator which will permit an 8086, using 86-DOS (IBM Personal DOS, MS- 
DOS, SB-86*) or CP/M-86*, to run CP/M* programs written for 8080 without 
modifications. Complete system $200. 

THE FORMGLA™ 

An information manager incorporating characteristics of a data base 
manager, a word processor, and a compiler language into a "system 
language" for application development. Delivered with the General Account- 
ing System including General Ledger, Accounts Payable, and Accounts 
Receivable. Complete system $595; manual only $60. 

ASCOM™ 

The Asynchronous Communication Control Program allows a microcomputer 
to communicate with another computer through a serial port; ideal for inter- 
facing with a time sharing system. Includes various protocols and supports 
both batch and interactive processing. Complete system $175; manual only $20. 

System utilities designed to improve the user friendliness of systems using 
86-DOS. UT86 provides neatly formatted and sorted directories, interactive 
copy routines which permit selection of individual files or groups of files, 
formatted file printouts with pagination and headings, and more. Complete 
system $180. 

THE FOUNDATION'^ 

An advanced data entry and query language. Available Summer 1982. 

DMA • WE SPEAK YOQR LANGUAGE 

Dynamic Microprocessor Associates, Inc. 
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545 Fifth Avenue, New York, New York 10017 • (212) 687-71 15 

We ship prepaid and COD orders. Shipping & Handling charges extra: $5 UPS areas; $7 non-UPS 
areas. Mexico. Canada; $10+ elsewhere. MasterCharge and VISA accepted. 'Trademarks: 80DOS. 
Seattle Computer Products; CP/M and CP/M-86. Digital Research; SB-86, Lifeboat Associates; MS- 
DOS. Microsoft. 
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Main/Frames 

fiom 



• 30 Models of Enclosures 

• Assembled and tested 

• Quasi-Coax Motherboords 

• Power Supply 

• Card cage and guides 

• Fan, line, cord, fuse, power 
8t reset switches 



8" Floppy Main/Frame 



6" Disc Enclosure 



Ptiase/80 8" Floppy Mainframe 



Phqse/80 Desk + Mainframe 

Write or call for our 

brochure which includes our 

application note: 

"Building Computers — 

A Recipe" 

INrEGR4ND 

8620 Roosevelt Ave. • VIsalla, CA 93291 
209/733-9288 

We accept Bank Americord/ Visa 
and MasterCtiarge 
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Open or closed case? 

If the microcomputer industry could 
be characterized in a single word, that 
word would be change. It's a young 
industry, pummeled by technological 
opportunity on one side and a fickle 
customer base on the other. Customers' 
tastes alter as soon as they learn of 
possible new developments. Confusing 
and undisciplined, the micro business is 
charged with energy and change. 

We see change not only in what 
products are being sold, but in how they 
are marketed. Over the past few 
months, we have noticed a polarization 
among the computer makers to a single 
sales philosophy— a philosophy that is 
going to have a direct influence on you 
if you now own, or are planning to buy, 
a microcomputer. 

The issue is that of "open" vs. 
"closed" computer systems. The 
words have less to do with the design of 
a computer than with a manufacturer's 
philosophy. A closed computer system 
is one for which the maker actively 
discourages product enhancements by 
the use of unauthorized hardware and 
software items. An open system, con- 
versely, is one whose creator actively 
encourages other companies to invent 
add-ons for it. 

Once the words are defined, you 
realize that this sort of thing has been 
going on for a long time. In the 1960s, 
IBM fought two monumental battles, 
and lost both of them. The first IBM 
computers were tightly closed systems; 
systems software products from inde- 
pendent vendors were actively discour- 
aged. It was very difficult for an outside 
disk drive manufacturer (for example) to 
get the technical information necessary 
to connect one of its products to an IBM 
mainframe. Marketing pressures (and the 
courts) forced IBM to reverse its 
position and the aftermath placed two 
new words into our vocabulary: "soft- 
ware unbundling" and "plug-compatible 
peripherals." Both were just different 
ways to describe an open system. 

On the surface, IBM lost those battles. 
Retrospect, however, lets us see that 
the computer industry flourished as a 
result of the decisions made in those 
early years. Computer users surely 
benefited, and IBM itself shared in the 
computer prosperity that continues to 
this day. If that's losing the battle, the 
world needs more such defeats. 

And that's our point— one that applies 
just as well to the infant microcomputer 
industry. Companies that allow outsiders 
to create product-enhancing hardware 
and software have a good chance to 
succeed; those that close their systems 



to outsiders tend to disappear into a 
walled-off existence. There are excep- 
tions, but we have observed that 
corporate selfishness in this matter often 
leads a company into a corner from 
which there is no return. 

Some examples: Most S-100 com- 
puters are open systems, as their design 
allows hardware products from various 
sources to work harmoniously. Com- 
puters sporting the CP/M operating 
system are open, too— a cornucopia of 
software abounds for these machines. 

The Texas Instruments TI-99/4 home 
computer is a closed system. The 
manufacturer is not interested in allowing 
outside manufacturers to connect their 
enhancements to its computer. Apple II 
began as a closed system, but out- 
siders soon learned how to make add- 
on circuit cards for this popular 
machine. This is a classic case of a 
manufacturer profiting by letting a few 
pieces of pie go to others. 

The IBM Personal Computer (lA Feb 
82) is an active, enthusiastic open 
system. The manufacturer is betting 
heavily on the success of this concept; 
we'll have to see how well it works for 
them— and for us, the consumers. 

Radio Shack TRS-80 computers are 
perhaps the best example of closed sys- 
tems that have achieved success without 
opening the doors to outside accessory 
manufacturers. It works for them, but 
no one else has been able to approach 
the same measure of success without 
some help from independent vendors. 

What's our position on this? From the 
purchaser's standpoint, we believe that 
open systems are the way to go. Open 
systems give a buyer choices. It forces 
the larger, more successful manufac- 
turer to continue to innovate. It creates 
an opportunity for new companies to 
market fresh ideas. Open systems 
maintain a status quo of change— a 
contradiction of terms, but change is 
the very thing that keeps the micro- 
computer industry energized. — 7F 
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a new series of computer books 
popular • executive • technical 



" BASIC 




A pocketful of programming— reference guides to all 
the main computer languages 

These guides are written for anyone interested in progrannnning. No prior 
knowledge of the subject is needed so the guides can be used by students 
studying connputer science, professional programnners, and honne hobbyists. 

The first book, THE POCKET GUIDE TO PROGRAMMING, examines the 
basic connputer systenn and relates it to the principles of progrannnning. It 
also explains the use of flowcharts, and the fornnulation of problenns for 
connputer solution. 

The other four books in the series explore in nnore detail the rules and 
structure of the progrannnning languages. Each feature of the languages has 
one or nnore pages devoted to it. Working exannples are frequently 
provided to clarify the explanations and definitions are given for the 
connponent parts of the languages. 

No other progrannnning guides are available at this level and at this price. 
The unique layout is specifically designed to facilitate quick access. They 
are ideal for reference and revision. The spiral binding and extended cover 
allow thenn easily to stand upright for use by a ternninal. A practical and 
convenient guidebook series. 

All of the books are written by well-proven authors, greatly experienced 
and respected in their subject. John Shelley is Courses Manager and Lecturer 
at Innperial College Connputer Centre. Roger Hunt is Manager of Imperial 
College Computer Centre's User Support Section. Raymond Welland is a 
Lecturer in Computer Science at the University of Strathclyde. Philip Ridler 
is Head of the Computing Science Department at the University of 
Zimbabwe. David Watt is a Lecturer of Computing Science at the University 
of Glasgow, and a member of the BSI Committee. 



Each book $6.95 spiral bound 4X6 

Pocket Guide to Programming 

John Shelly 

Order No. 0-201-07736-1 

Pocket Guide to BASIC 

Roger Hunt 

Order No. 0-201-07744-2 

Pocket Guide to COBOL 

Ray Welland 

Order No. 0-201-07750-7 

Pocket Guide to FORTRAN 

Philip Ridler 

Order No. 0-201-07746-9 

Pocket Guide to PASCAL 

David Watt 

Order No. 0-201-07748-5 
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ATARI 

400W/16K s 339°° 

800W/16K CALL 

810 Disk Drive * 449°° 

830 Modem « 159°° 

850 Interface * 159°° 

16K module « 85°° 

EPSON 

MX-70 CALL 

MX-80 CALL 

MX-80 F/T CALL 

MX-100 CALL 

Graphics kit * 85°° 

Interface cards and cables available 
tor your machine! 



We'll attempt to meet or 
beat any advertised price 



riai HEWLETT 

HP-85AW/16K CALL 

HP-125 CALL 

TELEVIDEO 

920C ' 729°° 

950 5 939°° 

ZENITH 

Z-19 s 725°° 

Z-89 *2150°° 

Call tor more great prices on NEC, 
BMC, Northstar, Altos, Soroc, Am- 
dek . . . and others. 

prices subject to change without notice 

LO-BALL COMPUTERS 

P.O. Box 1818 
Beaverton, OR 97075 
APO/FPO welcomed 

CALL (503) 641-0211 

Ordering Information: For fastest ser- 
vice, send money order, cashier's 
cfieck or bank wire. Visa and MC 
orders, add 3%. Personal cfiecks 
accepted (allowminimumlOdays to 
clear). Hours 9-5, M-F. 

Call For Our Free Price List 
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Pocket bugs 

Re: "The Pocket Computeras a Travel 
Guide" (I A Jan 82), please tell me where 
author David D. Busch got a Sharp or 
TRS-80 pocket . computer that will 
display lines like "ENTER STARTING 
ODO READING" and "(E)TA (f\/1)PG 
(A)VG MPG (G)AL". The TRS-80 I'm 
familiar with displays only 23 symbols in 
the execution mode and won't rollover 
-either automatically or on command - to 
display more information. The rest of 
such a prompt is therefore lost forever, 
unless the user wants to go into source 
code and dig it out. Or maybe he wants 
us to figure out how to get that rollover 
into the program by using additional 
entries during execution. I finally got a 
program from a magazine that I can really 
use in my meager equipment, but still 
find I have to do much of the program- 
ming myself. I gather that's the way of 
life. But he did say it was written for the 
Sharp/TRS-80.... 

Larry Bastian 
Salt Lake City, UT 

Because I don 't have a printer for my 
pocket computer, the program listing with 
the errors was obtained by typing the 
program manually. Apparently, I decided 
to "enhance" some of the prompts by 
adding a word or two— chiefly "ENTER" 
— which makes them too long. If you 7/ 
delete the extraneous "ENTER" from 
prompts such as "ENTER STARTING 
ODO READING", the program will run 
properly. The MPH in (A)VG MPH does 
not belong. Sorry for the unwanted pro- 
gramming practice this error caused you. 

—DDB 

Slight exaggeration 

Re: "Howard Ganz: Portrait of a 
Computer Artist" [I A Feb 82), the article 
states that 3,500 designs from the Artist 
Designer program will fit on one disk. 
Only 35 will fit. 

Howard Ganz 
Oceanside, CA 

Land of Oz 

Re: "System of the Month" (lA Nov 
81). Since, as you say, the Osborne 1 
breaks all of your formulated rules, I 
anticipated a critical review and evalua- 
tion of The Great Ozzie with revelations 
of some as yet undiscovered (by me) 
defects in the unit. On the contrary, 
your article was more than fair and 
(based on my personal experience) valid. 
It works! Each day I use the unit, I 
become more and more delighted with 
Ozzie's powers. Indeed, it functions as 
a viable system... no frills... just a smooth 
running workhorse of a micro! The weak 
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documentation is a real but minor incon- 
venience—a small price to pay, which is 
more than made up for by Ozzie's value 
and utility. Adam Osborne and team are 
to be congratulated on theirachievement 
and encouraged to keep up the good 
work. I expect further innovations from 
them in the future. 

August E. Brunsman, III 
Columbus, OH 

On erased CP/M files 

Re: "How to Recover Erased CP/f\^ 
Files" by Gene Cotton (I A Dec 81), 
further discussion of the disk map of 
sectors is in order. This information is 
coded in a bit-mapped fashion— that is, 
one bit per one sector. If the sector is in 
use, the bit is set to one; otherwise it is 
zero. When new files are saved, CP/M 
refers to the bit map for available sectors 
and sets them to one as they are used. 
When files are erased, not only is the 
first byte in their directory entry set to 
"E5" as Cotton points out, but also (and 
significantly) the sector that the file had 
used is made available to future files by 
setting the corresponding bits in the bit 
map to zero! 

The file that you think you have saved 
using the program will be overwritten on 
the disk, as future files are created and 
CP/M reuses what it thinks are avail- 
able sectors. 

The program can still be used. If 
"Unerase" is run after an undesired erase 
(before any new files of any kind have 
been created and the newly recovered 
file is PIP'ed to a new file), I believe the 
file will be successfully recovered. 

The bit map for a given disk is located 
in high memory following the BIOS. The 
last item in the Disk Parameter Header 
is called the ALV. This is the Allocation 
Vector; it is the address of the bit map. 
For more information on the subject, 
see the CP/M Alteration Guide version 
2.0, chapter 10. 

Billy Smith 
Valley Ford, CA 

Thank you for your reminder that the 
CP/M allocation bit map is involved. I 
would like to point out a possible mis- 
understanding you may have about the 
use of the allocation bit map implemented 
by CP/M. 

As you know, the bit map is organized 
as a string of bits with the first bit 
associated with the first allocation block. 
If the bit associated with an allocation 
block is zero, the block is available for 
use; if the bit is one, the block is already 
in use. This string of bits is sometimes 
called the allocation vector. The length 
of the allocation vector is determined by 
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IBM'S DOS or CP/M-86? 




Confused about operating system options for your 
IBM Personal Computer? HAVE IT BOTH WAYS 
WITH LIFEBOAT'S CP/M-86 EMULATOR. The ; , 

CP/M-86 emulator solves the problem by per- ::^ 
mitting you to use all the software written for 
IBM's PC for both DOS and CP/M-86. 



This high performance, low cost DOS utility al- 
lows you to fully integrate and mix programs. 
You can use a DOS editor to write a program, 
compile it under a CP/M-86 compiler and exe 
cute the finished application under DOS. 




The CP/M-86 emulator extends the scope and 
capacity of all ofyoursoftware.With the CP/M-86 
emulator, CP/M-86 programs run quicker with 
faster file access than with CP/M-86 itself. 



Additionally, your program will enjoy all the other 
DOS advantages, such as large file size, dated direc- 
tory displays, and more. The DOS peripherals are al- 
ready installed and DOS commands are fully available. 
The package even contains a utility program to trans- 
fer programs and data files from a CP/M-86 diskette to 
a standard DOS diskette. 

NO NEED TO LEARN A NEW SET OF UTILITIES AND 
COMMANDS; 

NO NEED TO END UP WITH TWO INCOMPATIBLE 
SETS OF DISKETTES; 
NO NEED TO SPEND HUNDREDS OF DOLLARS 
ON CP/M-86, WHEN THE CP/M-86 EMULA- 
TOR COSTS $75. 

NO NEED TO WONDER WHICH 
OPTION IS BEST FOR YOUR IBM 
PERSONAL COMPUTER. 



PMATE: Editor-in-Chief 

Perform miracles of manipulation on your keyboard with Lifeboat's PMATE. 

This new generation t^xt editor is the most sophisticated text editor available today and is bristling with features previously 
unavailable on microcomputers, making it ideal for virtually any program or data file editing. 

PMATE's command set includes full screen single keystroke editing, horizontal scrolling, automatic disk buffering, macro 
command language, text formatting, expression evaluation, conditional branching, I/O with prompting, and other program- 
ming language constructs. PMATE makes use of 11 buffers for storage, and includes commands permitting work on more 
than one text at a time. Unique to PMATE is the facility for user customization. Keystroke functions can be redefined, and se- 
quences can be programmed to directly execute macros. Video commands can be changed, and macro functions can be 
written, to emulate any other editor with which you may be familiar. PMATE provides full side-scrolling, and can be used 
with virtually ANY video terminal on the market. IF you use an editor, you need PMATE. 

PMATE is the only text editor you'll ever need. 

PMATE-86 is available for IBM's Personal Computer DOS, SB-86^^ and MS-DOS^^. Also available is PMATE for SB-80 and other 
CP/M-80-compatible operating systems. 



Lifeboat Worldwide offers you the world's largest library of software from its offices in the U.S.A., U.K., Switzerland, France, 
West Germany and Japan. 

For more information, send tO: 

Lifeboat Associates 

1651 Third Avenue 

New York, New York 10028 

Tel: (21 2) 860-0300 

TWX: 710-581-2524 (LBSOFT NYK) 

Telex: 640693 (LBSOFT NYK) 







SB-80 and SB-86 are trademarks of Lifeboat Associates 

PMATE and PMATE-86 are trademarks of Phoenix Software Asso. Ltd. 

MS-DOS is a trademark of Microsoft, Inc 

CP/M-80 and CP/M-86 are resistered trademarks of Digital Research, Inc. 

This ad was designed by DocuSet^**. 

Copyright © 1981, by Lifeboat Associates • 
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SIMPLY 
BEAUTIFUL 



CF&A furniture looks terrific. But 
beauty is more than skin deep. 
That's why our line of desks, 
stands, and enclosures also fea- 
tures rugged construction, low 
cost, and quick delivery. In a wide 
range of sizes and configurations. 
With accessories to meet your in- 
dividual requirements. With a 
smile and a thank you. 

Call CF&A. We make it simple. We 
make it beautiful. 



CF^A 



Computer Furniture and 

Accessories, inc. 

1441 West 132nd Street 

Gardena, CA 90249 

(213)327-7710 
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the number of allocation blocks on a 
disk. For a single-density, 6-in. disk, this 
is 242 blocks. This means 242 bits are 
needed, or 31 bytes. The string of bits 
reads logically left to right. The few bits 
on the end of the string not needed 
are ignored. 

When CP/M first reads a disk (drive 
"A" after a warm boot, for example) the 
directory is scanned, and the active files 
are used to produce the active blocks 
bit map you refer to. Until the drive 
becomes read-only (usually when the 
disk drive door is opened), this string of 
bits is used to ''tell" CP/M which blocks 
are available for use and which are in 
use already. The simple act of typing 
"control-C" causes the bit map to go 
away until the drive is accessed again. 

The possible misunderstanding has to 
do with the life span of the bit map. I 
inferred from your letter that you believed 
the bit map to be written on the disk in 
some fashion. This is true for some 
other operating systems (MuDOS, for 
example), but is not true for CP/M. 

My mistake was not mentioning the 
above process to explain why a warm 
boot should be performed after the 
execution of the UNERA program. As 
you correctly point out, if a file is placed 
on the disk in question before a warm 
boot is performed, it is possible (but not 
guaranteed) to corrupt the data blocks 
just discovered. — GC 

Too good to be true? 

I keep looking back at the Sinclair 
ZX81 ad in your December issue: a 1 6K 
microcomputer for only $250? Is the 
ZX81 for real, or Is there something that 
the ad leaves for my overactive imagina- 
tion? A 16K RAM computer seems like 
it should be fairly usable for home and 
education uses. But the only peripheral 
seems to be a printer that "will be 
available In the near future." I have seen 
no satellite companies offering software 
or peripherals for "the world's largest 
selling personal computer" (the ZX80) 
or for the ZX81 . Or is there more to be 
said for It? Is the ZX81 just an inexpen- 
sive way to learn about computers? Is it 
just a throwaway computer, to be 
discarded when I find the need to 
expand my system? 

Jack Ryan 
El Dorado, AR 

Look for a review of the Sinclair ZX81 
in an upcoming issue. — e d 

On the IBM Personal Computer 

I found your IBM Personal Computer 
article (lA Feb 82) Informative, providing 
Information not readily disclosed else- 



where. You made reference to a clever 
programmer being able to re-def Ine 1 28 
characters. 1 have an IBM pc with the 
color adapter, but have not been able to 
determine the address of the starting 
address In memory, where the shape 
table for built-in characters Is stored; or 
the address for changing the "pointer" 
that the screen display uses to find the 
character set from its old ROM location 
in Its new RAM location. I would greatly 
appreciate your assistance. 

Peter Grimm 
El Paso, TX 

The user-defined character set is 
available only in the graphics mode. 
Characters are defined as 6 by 6 blocks 
of bits, with each succeeding byte (6 
bits) defining a horizontal row of the 
individual character. The table can be 
built in RAM by POKEing the bit pattern 
from Basic. The first eight bytes define 
character ^128, the next eight, ^129, 
and so on. This table is indicated by the 
Basic interrupt vector 1F (hexadecimal). 
(Additional information can be found in 
IBM's Technical Reference Manual.J 
The first 128 characters are pre-defined 
in ROM at section FOOD, offset FA6E. 
See page A-75 of the manual. ^TF 

I purchased an IBM Personal Computer 
last November for business accounting. 

When I discovered the disk drive 
system stored only 1 60 K bytes of data, 
I became concerned that the storage 
would be inadequate and almost can- 
celled my order. But one feature that 
makes the 160K of disk storage more 
effective is the method used for com- 
pacting data In programs and numbers 
stored on the disk using either integer 
variables, single precision variables, 
double precision variables or string 
variables that can be Intermixed. For 
example, I store a date on the disk using 
a two-byte integer (12312 for 1 2/31 /82), 
instead of using a string variable. Where 
an accounting program stored accumula- 
tive totals. It Is Important to use double- 
precision storage to the disk (8 bytes) 
in order to avoid small addition errors. 
Otherwise single precision (4-byte stor- 
age) is satisfactory. 

A.E. Hudeck 
Houston, TX 

Software problem 

I have a software problem; can 
you help? 

I have a Vector System B, running 
WordStar. WordStar is not too efficient 
for form letters, so I ordered Postmaster. 
When I bought the Vector, the vendors 
copied an 8-ln. distribution disk onto my 
MIcropolis format. I also bought CBasic, 
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which they copied. WordStar later 
provided a Micropolis disk when I sent 
in my 8-in. disk for update. Now I need 
the CBasIc (I have 2.04) updated (I 
need 2.06) and no one will touch it. 

I returned to my original vendors and 
asked them to update my CBasic, or 
copy an update onto an 8-in. disk. The 
vendors said the best they can suggest 
is for me to order a new copy of the 
program for $125. This seems to be a 
steep price. 

So, here I sit... I can't upgrade my 
CBasic and, supposedly, can't get an 
8-in. upgrade and have it copied. 

Robert F. Morrison 
Wheaton, MD 

your situation illustrates a telling point: 
Watch out when you buy non-standard 
equipment or software. We sympathize 
with you, but it sounds as if your suppliers 
have done what they can. Likewise, our 
suggestion is to buy the newer versions 
as required. — TB 

Program comparison 

Have you ever published a comparison 

of various calculator- type programs such 

as ViciCalc, SuperCalc and CalcStar? 

Sheldon J. Finkel 

Montgomery, AL 

A comparison of such systems will 
appear in an upcoming issue. 

—ed 

Interested in Osborne 

I have been checking into the Osborne 
computer for use in my husband's small 
business. Both the price and the five 
software packages that come with the 
unit impressed us. Have you done any 
research into the Osborne computer? 
Katherine G. Podwolsky 
Santa Fe, NM 

Month" (1A 
— ed 



See "System of the 
Nov 81). 



Graphics update 

I found your article, "Graphics Capa- 
bilities for the Small Business" (lA Feb 
82), informative. However, I must bring 
some mis-information to your attention. 
You mentioned that the Freedom Option 
comes from F.E.C., Ltd. That is no 
longer true. Freedom Technology Inter- 
national has bought the right to the CP/M 
enhancements, and now manufactures 
and distributes them under the names 
Freedom Option and Freedom Plus. 

You also credited the operating 
system T8/0S to Cromemco. F.E.C., 
Ltd. developed T8/0S for Cromemco 
and has also contracted with LNW for 
its use. In addition, your systems chart 




NETWORKING 

If you like to cominunicate with otliers, the CompuServe 

Information Service is your most effective vehicle. TATtiy? Because 

we have the largest customer base of any videotex system in North 

America. And we have hundreds of new subscrihers each week. 

"Talk" to other CompuServe subscribers via CB simulation (it's the 

most popular offering on our network). Send E-mail, use the 

electronic bulletin board and exchange information with computer 

manufacturers, Special Interest Groups and publishers. 

Play a variety of networking games with your own group or 
^ complete strangers from Uew York to Chicago to LA. 

Ask for a demonstration at a Radio Shack® Computer Center, 
Videotex software is available for various brands of personal 

computers. 

CompuServe Information Service, 5000 Arlington Centre Blvd., 
Columbus, Ohio 43SS0. (614) 457-8650. 



CompuServe 
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GRAPHICS 810 

PLUG-IN CONVERSION BOARDS 

FOR THE HIGHLY RELIABLE Tl*-810 RO PRINTER 



D MODEL 190-L True Letter Quality — 8 Fonts 

n MODEL 190-T Low-Cost Tektronix" Push-Button 

Hardcopy 
D MODEL 190 3 Raster Graphic Modes, 1 1 ,700 Dots- 

Per-Second 

D MODEL 180 2 Raster Graphic Modes 

Boards also offer 95-character 
- " , software fonts, barcode and 

block graphic characters, pro- 
grammable expansion, 9,500- 
character print buffer. 

•TEXAS INSTRUMENTS 

•X. ANALOG TECHNOLOGY CORP. 
MU 15859 EAST EDNA PLACE 



y 



IRWINDALE. CA 91706 
(213) 960-4004 
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on page 98 credited M.T.I, with the 
compatibility of T8/0S; it should have 
been credited to LNW 80. 

Larry Steinberg 

Freedom Technology, Int'l. 

Philadelphia, PA 

Relief for the agonized 

I lil<ed Dona Z. Meilach's article "The 
Agony and the Ecstasy of a New Com- 
puter Owner" (I A Jan 82), and support 
your views. 

Just wanted to let you l<now we 
are worl<ing on creating a solution to 
the problems of supporting new 
computer owners. 

Ron Misl<ie 

Documentation Development 

New Yorl<, NY 

What about consultants? 

The article by David Benevy, "Tips on 
Selecting a Small Business Computer" 
(lA Jan 82), offers a number of points a 
small businessperson should consider 
before buying a computer. However, you 
fail to recognize the significant growth in 
the microsystems consulting industry. 

Independent consultants with no ties 
to any hardware or software manufac- 
turer can determine potential present 
and future applications of a computer in 
a business, can determine the hardware 
and software capable of meeting those 
applications, and can assist with installa- 
tion, software modifications, and training 
necessary for business staff. 

Consultants are expensive, but exist 
solely because they have a good deal of 
expertise and spend a good deal of time 
(keeping up with the rapidly changing 
area of microcomputers and microcom- 
puter software. Consultants can save 
small businesspeople money, ensuring 
that business computers will do the job 
for which they were purchased. 

Anthony K. Lima, Ph.D. 
San Leandro, CA 

Computers by mail 

Re: "Editor's Notebool<" (lA Dec 81 ), 
on buying a mail-order computer. 

I recently purchased an Apple II + , two 
drives and a monitor, M-Soft RAM card 
and Soft Card, and a Videx 80-column 
card from Consumer Computers, La 
Mesa, CA. I was overseas at the time and 
felt that mail order was my only option to 
get an American-specification computer. 

Once I had decided upon the equip- 
ment I wanted, it was just a matter of 
whom to buy it from. My criteria in buying 
were: price (it ultimately came down to 
which company's shipping charges were 
smallest), availability (did the mail-order 



company have everything I wanted, so 
that I didn't have to deal with more than 
one company), and technical help. I 
made some phone calls to see how 
helpful the tech reps would be, and 
everyone I called was helpful. 

Everything but my monitor arrived in 
four weel<s. The monitor, although it 
was in stocl< when I contacted the 
company, was not in stocl< when my 
payment arrived. It had to be bacl<- 
ordered. Everything arrived properly 
pacl<aged and worl<ed as advertised. 
My only problems, so far, have been 
operator errors, and although computers 
weren't totally new to me, this was my 
first computer. 

One thing— telephone calls (especially 
overseas calls) can get expensive and 
this led me to technical manuals before I 
made any calls. This was an advantage, 
as I always found something useful that 
I wasn't lool<ing for. 

Overall, I'd rate my success with mail 
order as a 9.5 on a scale of 10. 

Robert A. Bucl<man 
Cannon AFB, NM 

I have used Heathl<it equipment for 
more than 23 years; most of the l<its I 
built were ham radios until I got into 
computer. Whenever I had trouble with 
any of my gear, I received plenty of help 
as long as I sent a good description of 
my troubles. As long as Heath/Zenith 
treats me this way, I will stay with them. 

I have been less fortunate with a 
franchise in my area. It doesn't stocl< 
software for the Zenith machines, and 
has turned me and another man who 
owns a Tl computer away because we 
didn't buy franchise computers. 

Robert W, Sloat 
Tice, FL 



Reader interface 

I am interested in joining a users' 
group catering to Netronics Explorer 85 
owners. Can any of your readers put me 
in touch with one? If there is none, is 
anyone interested in forming one? 

Clarence Heier 

3430 93rd St. 

Sturtevant, Wl 53177 

How would you advise a small, non- 
profit institute to acquire a donated or 
used home computer system to operate 
its computer camp? There would be 
considerable exposure and tax advan- 
tages for the donor. 

Lawrence S. Kroll 

Oz Projects 

Point Arena, CA 95468 



CALL 

YOUR 

LOCAL 

DYSAN 

OFFICE 



St. Louis, Missouri 
(314)434-4011 

San Francisco, California 
Sunnyvale, California 
(408) 730-2145 

Sherman Oaks, California 
(213) 907-1803 

McLean, Virginia 
(703) 356-6441 

Irvine, California 
(714)851-9462 

New York, New York 
(212)687-7122 

Schaumburg, Illinois 
(312)882-8176 

Fair Oaks, California 
(916) 966-8037 

Glendora, New Jersey 
(609) 939-4762 

Bellevue, Washington 
(206) 455-4725 

Atlanta, Georgia 
(404)952-0919 

Arlington, Texas 
(817)261-5312 

Burlington, Massachusetts 

(617)273-5955 

(617) 229-2800 (OEM) 

Rocky River, Ohio 

(216) 333-3725 (Cleveland) 

(412) 261-0406 (Pittsburgh) 

Livonia, Michigan 
(313)525-8240 

Dysan Flexible Diskettes are also 
available from all ComputerLand 
Stores, Sears Business System 
Centers, and independent 
computer outlets nationwide. 

For the location of the Dysan 

sales outlet nearest you, 

contact Dysan at: 

(408) 988-3472; 

Toll Free: (800) 538-8133; 

Telex 171551 DYSAN SNTA; 

TWX: 910-338-2144. 
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DID YOU KNOW 



NEAR YOU? 



Well, it is. 

For years, we Ve ^ 
been supplying 
discriminating data p 
professionals worldwide with the finest 
magnetic media made anywhere... Dysan 
diskettes, mini-diskettes, disc packs, disc cartridges 
and single rigid disks. 

Is there any reason why you should have to settle 
for second best? 

Now you can buy Dysan precision diskettes and 
mini-diskettes direct from the Dysan sales office or 
authorized dealer near you. And they're not just 
any diskettes. They're certified 100% error-free 
both on and between the tracks to insure you of 
flawless performance. That means no lost data. 
No need to re-program. Or de-bug again. Dysan 
diskettes work the first time, every time. Think 
about how much. time, energy and aggravation 
you can. save. 

Why wait for problems to occur to convince you 
'that a bargain diskette is really no bargain? Call 
the Dysan office nearest you. Or stop in your 
nearest authorized Dysan dealer Once you expe- 
rience the Dysan difference you wont settle for 
anything less. 




U Dysan. 

m/cORPORATlON 

Our Media Is Our Message 

5201 Patrick Henry Drive 
Santa Clara, CA 95050 
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Powerful 1 6-bit TRS-80 
version is announced 

Tandy/Radio Shack (Fort Worth, TX) 
has announced its most powerful version 
yet in the TRS-80 computer line. 

The model 16 computer features 
1 6-bit technology, dual processor archi- 
tecture and a multi-user operating 
system. It is capable of 51 2K internal 




RAM memory storage and 2.5M bytes 
of disk memory using two built-in, "thin 
line" double-sided 8-in. disk drives. 
Additional external disk storage may 
also be added. The desktop computer 
will be available in two versions, both 
with 1 28K memory. 



The unit can be expanded to multi- 
user operation with the addition of one or 
two terminals, and video data terminals 
can be used as remote workstations. 
The computer is equipped with two 
RS-232C serial interface ports and a 
parallel interface port. Off-the-shelf 
TRS-80 peripherals, including printers, 
plotters, digitizers and telephone 
modems, may be added. 

MIT develops summer course 
on personal business computers 

A personal computer summer course 
has been developed by The Massachu- 
setts Institute of Technology for busi- 
nesspeople who want to learn more 
about the subject but have been unable 
to decipher all of the information available. 
The program will provide an in-depth 
examination of the personal computer 
and the special applications that make it 
useful in a business environment. 

A comparative study of the architec- 
tures and operating systems of the more 
popular business computers will be 
presented. The material will review the 
IBM personal computer, the Apple and 
TRS-80 among others. Case studies of 



various computers and operating sys- 
tems will help the non-technical individual 
as well as someone with some micro- 
computer experience learn how to apply 
a personal computer to specific business 
applications. Laboratory sessions will 
be integrated into the course to illustrate 
the topics presented and assist students 
in applying material to actual designs 
and implementations. 

The course is offered from June 
21-25, 1982. For more information and 
a detailed brochure, contact MIT, 
Director of Summer Session, Room 
El 9-356, Cambridge, MA 02139. 

Price decreases listed 

by computer manufacturers 

Two popular computer systems— one 
in the home and one in the business 
category— recently underwent substan- 
tial price reductions. 

The suggested U.S. retail price of the 
basic Atari 800 computer has been cut 
from $1,080 to $899, a reduction of 
about 16%, it was recently announced. 

"We have made significant cost 
savings in the production of our com- 
puters as volume has increased, so we 



Allenbach Industries is putting tomorrow on disks. 




The future of the world is written in software. And Allenbach disk duplication is making 

sure that the future is faithfully reproduced. We use our own Allenbach diskettes and 

state of the art equipment, with electronic surface evaluation of each diskette before 

use. Copies ore 100% verified, track by track, and checked for readability on the 

appropriate computer. 

For information and prices, please call (800) 854-1515. 

In California, call (714) 438-2258 collect. 
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One Concept 1000 Supports 
16 CP/M User Stations 






^Hi 





Expandable,Multi-Processor,Multi-User, 
Multi-Tasking Microcomputer System 

Here's computer power from Columbia Data Products ttiat grows 
as your requirements grow. It's the new Concept 1000 . . . featuring 
a wide variety of computer resources. Expandable RAM and ROM 
storage, data communications interfaces, floppy and Winchester 
disk drives and printers , . .all shared by up to 16 users via a host 
processor sy^t^m in a master/satellite configuration. Each user 
works with a f^ally-dedicated Z-80A, 64K microprocessor system with 
dual RS-232 or RS-422 serial ports in a complete CP/M® environ- 
ment. Multi-processing is managed by Digital Research's MP/M® 
and CP/NET operating systems. You can start with the Concept 
1000 . . . and stay with it. It grows with you. Contact us for more 
information on our newest Concept— the 1000, 
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are passing the savings along to our 
customers. We are increasing our 
production capacity, as well," said 
Roger H. Badertscher, president of 
Atari's Home Computer Division. "We 
have taken this step, even though we 
are experiencing significant demand for 
the product." 

The price of the HP-85 system from 
Hewlett-Packard, Palo Alto, CA, was 
reduced by 15%, to $2,750. The 
previous price was $3,250. 

The reduction was made possible by 
increasingly efficient manufacturing pro- 
cesses, according to Deme M. Clainos, 
marketing manager. These included a 
new materials-handling system and a 
new, automated assembly process at 
the manufacturing site in Corvallis, OR. 

Court sets precedent 

on computer game copyrights 

Copyright protection is available for 
the visual images displayed by video 
games, according to a recent U.S. 2nd 
Circuit Court of Appeals decision. The 
ruling involved the Stern Electronics, 
Inc., Chicago, IL, Scramble game, which 
has been the subject of a number of 



other copyright lawsuits brought by 
the company. 

Those suits resulted in injunctions, 
seizures and impoundment orders issued 
by various federal courts. 

The Appeals Court held that audio- 
visual work is fixed in the memory 
devices of a game and that a "player's 
participation does not withdraw the 
audiovisual work from copyright eligi- 
bility. ' ' The court further held that visual 
displays can be copyrighted separately 
from underlying computer programs. 

Space Invaders, Pac Man 
zapping competing technology 

With respect to computer applica- 
tions, many arcade games are well ahead 
of scientific instruments, according to 
Michigan State University chemistry 
professor Dr. Christie G. Enke. 

Science-spawned computer technol- 
ogy lags behind other elements of 
society in benefiting from the tech- 
nology because more money is made 
from games and word processors than 
than from research, Enke said in a 
February issue of Science magazine. 

But Enke added that computers and 



microprocessors are revolutionizing 
chemical analysis and other laboratory 
procedures, resulting in greater pre- 
cision, the ability to carry out opera- 
tions never before possible, and time- 
saving automation. 

Microcomputers and microprocessors 
have become integral parts of many 
instruments, just as they are becoming 
parts of automobiles. Computers greatly 
increase the scope and complexity of 
the tasks that can be undertaken in 
laboratories, he pointed out. 

OEM peripherals network 
to provide national service 

A nationwide microcomputer peripheral 
sales organization is directed toward 
the second-tier OEM and medium-to- 
small system house markets. 

Peripheral Marketing Ltd., Palo Alto, 
CA, will handle a complete product line, 
including floppy and fixed disk drives, 
tape drives, CRT terminals, printers, 
power supplies and printers. 

A nationwide network to provide cus- 
tomers with on-site service and in-or-out 
of warranty repair is to begin operating 
by mid-year. 



Compare our price and performance. 
Le Monitor is second to none! I 



A complete line of monitors with 
these outstanding features. 



///. 
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Pi-Tech Limited 
2 Douglas Pike 
Smithfield,RI 02917 
(401)231-2080 
TWX 710-381-8788 



9" and 12" models 

Green or white 

phosphorous 

80 X 24 character 

display 

High resolution-800 

lines, non-glare CRT 

1 year warranty! 

Dealer Inquiries 
invited 
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"My computer helped me write 

The Final Encyclopedia. I wouldn't trust 

anything less than Scotch^ Brand Diskettes 

to make a k>ng story short" 




Gordon R. Dickson, 
Science Fiction Author, 
Minneapolis, Minnesota 

Gordon Dickson: a small business- 
man whose product is his own 
imagination. He's written more than 
40 novels and 150 short stories; 
his newest work is The Final 
Encyclopedia. He uses his personal 
computer and word processing 
software to maximize his production. 
All his words-his product- 
are stored on diskettes. He calls up 
sentences and paragraphs on 
demand, and gets more rewrite out 
of the time available. So he depends 
on Scotch diskettes to save himself 
production time. 
Dependable Scotch media can 
work just as hard foryou. Each 
Scotch diskette is tested before it 
leaves our factory, and certified 
error-free. So you can expect it to 
perform exactly right. 
Scotch 8" and 5Va" diskettes are 
compatible with computer/diskette 
systems like TRS-80, Apple, PET, 
Wang and many others. Get them 
from your local 3M distributor. For 
the one nearest you, call toll-free: 
800/328-1300. (In Minnesota, call 
collect: 612/736-9625.) Ask for the 
Data Recording Products Division. 
In Canada, contact 3M Canada, 
Inc., Ontario. 

If it's worth remembering, 

it's worth Scotch 

Data Recording Products. 



3M Hears You... 



3M 
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Introducing 
the Sinclair ZX81 

If you're ever going to buy 
a personal computer, now is the 
time to do it. 

The new Sinclair ZX81 is the 
most powerful, yet easy-to-use 
computer ever offered for anywhere 
near.the price: only $149.95* completely 
assembled. 

Don't let the price fool you. The 
ZX81 has just about everything you 
could ask for in a personal computer. 

A breakthrough 
in personal computers 

The ZX81 is a major advance over 
the original Sinclair ZX80— the world's 
largest selling personal computer and 
the first for under $200. 

In fact, the ZX8rs new 8K Extended 
BASIC offers features found only on com- 
puterscostingtwo or three times as much. 

Just look at what you get: 

■ Continuous display. Including moving 
graphics 

■ Multi-dimensional string and numerical 
arrays 

' Plus shipping and handling. Price includes connectors 
for TV and cassette. AC adaptor, and FREE manual. 



■ Mathematical and scientific functions 
accurate to 8 decimal places 

■ Unique one-touch entry of key words 
like PRINT, RUN and LIST 

■ Automatic syntax error detection and 
easy editing 

■ Randomize function useful for both 
games and serious applications 

■ Built-in interface for ZX Printer 

■ 1K of memory expandable to 16K 

The ZX81 is also very convenient 
to use. It hooks up to any television set 
to produce a clear 32-column by 24-line 
display. And you can use a regular 
cassette recorder to store and recall 
programs by name. 



If you already own a ZX80 

The 8K Extended BASIC 
chip used in the ZX81 is available 
as a plug-in replacement for your 
ZX80 for only $39.95, plus shipping 
and handling— complete with new key- 
board overlay and the ZX81 manual. 
So in just a few minutes, with no 
special skills or tools required, you can 
upgrade your ZX80 to have all the 
powerful features of the ZX81. (You'll 
have everything except continuous dis- 
play, but you can still use the PAUSE 
and SCROLL commands to get moving 
graphics.) 

With the 8K BASIC chip, your 
ZX80 will also be equipped to use the 
ZX Printer and Sinclair software. 

Order at no risk** 

We'll give you 10 days to try out 
the ZX81. If you're not completely satis- 
fled, just return It to Sinclair Research 
and we'll give you a full refund. 

And If you have a problem with 
your ZX81, send It to Sinclair Research 
within 90 days and we'll repair or replace 
It at no charge. 

•*Doesnot apply to ZX81 kits. 




NEW SOFTWARE: Sinclair has 

published pre-recorded pro- 
grams on cassettes for your 
ZX81, orZXSOwith 8K BASIC. 
We're constantly coming out 
with new programs, so we'll 
send you our latest software 
catalog with your computer. 
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ZX PRINTER: The Sinclair ZX 
Printer will work with your ZX81, 
or ZX80 with 8K BASIC. It will 
be available in the near future 
and will cost less than $100. 



16K MEMORY MODULE: 

Like any powerful, full fledged 
computer, the ZX81 is expand- 
able. Sinclair's 16K memory 
module plugs right onto the 
back of your ZX81 lor ZX80, 
with or without 8K BASIC). 
Cost is $99.95, plus shipping 
and handling. 



ZX81 MANUAL: The ZX81 

comes with a comprehensive 
164-page programming guide 
and operating manual de- 
signed for both beginners and 
experienced computer users. 
A §10.95 value, it's yours free 
with the ZX81. 
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Introducing 
the ZX81 kit 

If you really want to 
save money, and you enjoy 
building electronic kits, you 
can order the ZX81 in kit form 
for the incredible price of just 
$99.95* It's the same, full-featured 
computer, only you put it together 
yourself. We'll send complete, easy- 
to-follow instructions on how you can 
assemble your ZX81 in just a few hours 
All you have tosupply is the soldering iron! 

How to order 

Sinclair Research is the world's larg- 
est manufacturer of personal computers. 

The ZX81 represents the latest 
technology in microelectronics, and it 
picks up right where the ZX80 left off. 
Thousands are selling every week. 

I We urge you to place your order 

for the new ZX81 today. The sooner you 
order, the sooner you can start enjoying 
your own computer. 
To order, simply call our toll free 
number, and use your MasterCard or VISA. 
^\ Toorder by mail, please use the 

/^ f^upon. And send your check or money 
\ order. We regret that we cannot accept 
\ purchase orders or C.O.DIs. 

CALL 800-543-3000. Ask for op- 

Ierator #509. In Ohio call 800-582-1364. 
In Canada call 513-729-4300. Ask for 
operator #509. Phones open 24 hours 
a day, 7 days a week. Have your Master- 
Card or VISA ready. 
These numbers are for orders 
only. For information, you must write to 
Sinclair Research Ltd., 2 Sinclair Plaza, 
Nashua, NH 03061. 
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Memory Module (for ZX81 or ZX80) 



PRICEt QTY. 



AMOUNT 



ZX81 



ZX81 Kit 



8K BASIC chip (for ZX80) 



Shipping and Handling 



$149.95 



99.95 



39.95 



99.95 



4.95 



TOTAL 



$4.95 



MAIL TO: Sinclair Research Ltd.. One Sinclair Plaza, Nashua, NH 03061 . 
NAME 



ADDRESS = 



CITY/STATE/ZIP_ 
t U.S. Dollars 
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muse Sof tuiare 
Hdds n new Dimension 
Id Vour Companv^ 
Rpple Computer 



Software by Muse is designed to take 
your computer to the limit, so there's 
no limit to what it can do for you. 

Think of all you could do with just 
these four Muse business programs. 



TM 



Super-Tent 

You'll learn the basics of text editing 
in mere minutes, then turn your com- 
puter into a word processor with 
features so advanced it will continue 
growing with you year after year. 

What kind of advanced features? 
Split screen for editing large docu- 
ments, math mode for operating 
statistical reports, optional file link- 
ing for global search and print oper- 
ations, preview mode for reviewing 
line endings and page breaks before 
printing, form letter generation and 
mailing list management add-on 
modules plus much more. 
Only $150.00 



TM 



Form letter 

No matter how many form letters 
and documents you generate, each 
can carry an individual name and 
address, refer to your correspondent 
by name within the text, and include 
a special paragraph for that person 
alone. The program will also format 
and print an envelope at the end of 
the letter. An add-on module to 
Super Text. Only $100.00 

llie Rddress 

Rnnlf ^^ 

DUUn No more dogeared 
address files filled with scratch-outs 
and erasures. Our Address Book is 
an add-on to Super Text that lets 
you add or change addresses; list 
phone numbers; print labels, sort 
addresses; access state and your 
category codes. Or use the Address 
Book alone as a simple mailing list. 
Only $49.95 
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Dntn-Plot 

Data Plot converts hard-to-understand 
figures into clear-at-a-glance graph- 
ics. And you can choose the format 
that works best: bar chart, line 
graph, scatter diagram or pie chart 
— all in color, of course. Only $59.95 

Get all the details about these and 
other advanced MUSE programs 
from your local dealer. Or call 
MUSE direct. 



MUSE 



SOFTWARE'" 



347 N. Charles Street 

Balfimore, Maryland 21201 (301) 659-7212 

The best business software comes from Muse. 

For Apple 11'" or Apple II Plus'" wrfh 48K. 
Apple II IS o frodemork of Apple Computer Corp. 
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A Look at Four Game Programs 

A few months ago, we wrote that we were developing a pro- 
gram to play pocket billiards and noted some philosophical ideas 
that came to us in the preliminary stages of development. 

Shortly after writing that column, we quit developing that 
program because we got a chance to see Pool 1.5 (for Apple II) 
from Innovative Design Software, Las Cruces, NM. We quit 
writing our program because Pool 1 .5 does everything we 
wanted, the way we wanted. 

Pool 1 .5 offers a high-resolution graphics display of a pool 
table and provides four games; Eight-ball, Rotation, Straight 
Pool and Nine-ball. We played a few practice games to get 
the feel of the table. The son of a fellow faculty member 
happened to be visiting the Apple lab and it didn't take much 
to talk him into a few games of straights. (Pool 1 .5 does not 
play the computer against the human player, so another human 
is needed for some competition. After a few games of straight 
pool, we tried each of the other games. Our conclusion: for 
the most part. Pool 1.5 simulates a real pool table's action 
very well. 

In a real pool game, a player makes the cue ball (the only all- 
white ball on the table) strike another ball— the object ball— and 
drive It into a pocket, without pocketing the cue ball itself. 
The balls may bounce off the cushions and Into the pockets 
(following approximately the laws of reflection for light rays), 
if the cue strikes the cue ball off-center, it imparts spin, as 
well as motion in a straight line, to the cue ball. This spin is 
transferred to the object ball, and makes It act differently 
from a ball without spin. It caroms off the cushions with 
unusual bounce characteristics, and travels in a slightly 
curved path that makes otherwise-impossible trick shots 
sometimes work. This Is called English. 

Vector helps line up shots 

Good players set up their shots by forming a mental picture 
of how the cue ball and object ball will look at the moment of 
impact. A line drawn through the centers of the two balls at 
this moment shows the direction in which the object ball will 
be driven. The players use English to get special action out of 
the object ball, but primarily to place the cue ball in a good 
position for the next shot after the first shot is pocketed. 

While ordinary pool players can line up their shots by getting 
behind the cue ball and sighting down the cue stick towards 
the object ball, this game provides only one viewpoint— a 
view from above. A special method of lining up the shot must 
be provided. This program helps line up the shot just as well 
as on a real table. A vector points In the direction a player 
wants to shoot the cue ball and a phantom cue ball appears at 
the other end of the vector. The direction of aim changes by 
turning a game paddle knob. We found that the game paddle 
only digitizes into 64 different directions around a 360-degree 
circle, so the direction of aim jumps in steps of more than 5 
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degrees. For really long shots, this means a player may not be 
able to place the cue ball where it can hit the object ball at all, 
much less drive It into a pocket. Fortunately, a special fine 
aim feature, which roughly quadruples the resolution of 
the aiming, can be Invoked once the vector is close to the 
object ball. 

With these two features (the coarse aim Is good enough for 
close shots), aiming has the same feel as on a real pool table. 

Playing on the Pool 1 .5 table has the feel of a standard pool 
table with very unforgiving pockets. The slop factor for getting 
a shot into a pocket feels more like a snooker table than a 
standard tournament pool table (to an experienced player). This 



. . .Pool 1.5 

simulates a real 

pool table's action 

very well. 



makes the Pool 1 .5 player play a better game than would be 
expected on a standard table. From an educator's viewpoint, 
this is excellent. In this case, the game not only realistically 
simulates the real sport; it forces a player to be a bit better 
than is needed for the real game. 

Pool 1 .5 also permits players to select the speed at which 
the cue ball moves when cued (trigger on the joystick). The 
cue ball slows down according to the friction it has with 
the billiard cloth on the table surface. Unlike real tables, this 
table can be resurfaced with stickier billiard cloth at the push 
of a button. 

English can be applied to the ball by specifying that the cue 
strike It at the TOP (follow English), the BOTTOM (draw 
English), the LEFT or RIGHT edge. The effect Is just like 
English in a real pool game. 

Overall, I would rate Pool 1.5 as a 10 on a scale of 10. 
It's exactly the game I would write If I could write one as good 
as this. 

Castle Wolfenstein, by Silas Warner, Muse Software, Balti- 
more, MD, is a prison-escape game. While not revolutionary 
like Warner's Robotwar (I A Nov 81 ), Castle Wolfenstein Is a 
good maze/puzzle/dungeons-type game with good animation/ 
graphics and excellent documentation. A player becomes an 
Allied prisoner of war in a Nazi prison castle wherein top- 
secret war plans for Operation Rheingold are contained. By 
shooting guards and escaping with the secret plans, the 
player can be prompted, only to be captured and interned in a 
castle that's even tougher to escape. 

In the dungeons-and-dragons genre (with, perhaps, a touch 
of zap the Klingons), this game is excellent. If we could really 
get turned on about violence-oriented games, this one would 
rate about 8 on a scale of 10. Maze/puzzle and treasure- 
seeking games appeal to us, and this rates about 8 in this 
category, also. 

Cross Clues is a word-challenge game from S.R.A. (Science 
Research Associates), Chicago, IL. This educational game Is 
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SOFTWIRE ' NIRDWIIIE * SUPPLIES * DISCOUNT PRICES * 



THE SMART WAY 
TO BUY 

CP/M 



® 



Saving money on software is important 
But todaysbuycr requires added 
services Trust STANDARD 
SOFTWARE for all your 
nitcro computer needs' 

THE LARGEST SELECTION 
IN THE U.S.A. 

We have more CP/M Software 
than anyone! 

• AM Popular Formats 

• Over 200 Applications Available 

• Discount Prices * Prompt Delivery 

• Emergency Shipments Arranged 

• Courteous Salespeople 

• Free Technical Support 

• 100% Refund if Product Does Not 
Perform as Documented 

• East Coast Distrubution Center 

• No Shipping Charges on any 
Multiple Purchase 

■ Mastercard & VISA Accepted. 
COD'S No Problem 

■ No Additional Fees on 
Credit Card Purchases 

• Purchase Order Accepted from 
Qualified Corporations 

• Hardware Available at Low. Low Prices 



CP/M Reg. Trademark of 
Digital Research. 



CORPORATION OF AMERICA 

10 MAZZEO DRIVE, RANDOLPH, MA 02368 
617-963-7220 

ORDERS ONLY 1-800-343-8420 
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ECT 



TM 



A 




Building Blocics 

for IVIicrocomputer 

Systems, Dedicated 

Controllers and 

Test Equipment 



R'l/O 

S-100 ROM, 

RAM & I/O 

BOARD 




ECT's R2|/0 is an S-100 Bus I/O Board with 3 Serial 
I/O Ports (UART's). 1 Parallel I/O Port. 4 Status Ports. 
2K of ROM with the 8080 Apple Monitor Program and 
2K of Static RAM. ^^^^ ^^ 

$295.00 



Specializing in Quaiity Microcomputer Hardware 
^*' industrial • Educational • Small Business • Personal 
Card Cages, Power Supplies, Mainframes, CPU's, 
Memory, I/O, OEM Variations 

ELECTRONIC CONTROL TCCHNOLOGY 

763 Ramsey Ave., Hilleide, NJ 07205 (201) 686-8080 
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a combination of a crossword puzzle and Hangman. There is a 
thorough introduction phase, including a simulated game 
played with the computer. The computer plays a human game 
—showing the moves all the way. then leaves the genuine 
human an easy move. This Is a good confidence-builder, just 
the thing for a beginner. The game Is thereafter played 
between two human players. 

The game has good prompts, interaction and instruction. 
The instructions are thoughtful and the game could be good 
down to the fourth grade, if suitable crossword-puzzle matrices 
were provided on disk. Enlisting the aid of the teaching 
assistants in charge of the DeVry Apple lab at night. I ran 
through the Cross Clues sample games on the disk. The 
instructions were very good, the rules were simple, and best 
of all. the game was fun to play. Players guess consonants 
and words, in a hangman-like fashion, trying to complete the 
pattern (an empty crossword puzzle with blanks visible and 
one letter given as a starter). When a player misses on a 
guess, the turn goes to the other player. Points are scored on 
the basis of the number of letters in the words successfully 
guessed. Consonants in the guessed word are also replicated 
wherever they appear elsewhere in the crossword array, and 
counted as part of the points. 

Perhaps we like this game because we' re good at word games 
like these, so we'll give this one a 9.5 out of 1 in all categories. 

The Alkemstone, from Level-10. a division of DakinS. 
Denver. CO. is (and isn't) a computer game. 

There is a huge maze, and players keep walking and walking, 
ever and anon finding a clue and seeing a snake. The corridors 
have very good animation and graphics, and after a while, 
players start to believe that the things are really there, even 
finding places they've seen before. Most maze games are 
presented in a "God's eye view"— from the top with a trans- 
parent roof. In this game, players are the mice— not the 
researchers. They can't see the entire maze at once, only 
several feet ahead of them. 

The walls are shown in perspective; side corridors branch 
off. Animation for the walk forward, turn right and turn left 
commands is very realistic. (Have a pad of paper as you 
wander around and you may be able to construct a map of 
where you've been without getting too lost.) 

It is surprising how thoroughly engrossed one can become 
just wandering around these empty corridors. There aren't 
many things happening or any monsters to fight (not that we 
saw. anyway), but the imagination does get involved. Someone 
might think this sort of thing would merely be boring, but it Isn't. 

There is a point to this game, other than getting familiar 
with the topology of a corridor map only slightly more complex 
than Manhattan (and New York City's other four boroughs 
thrown in for variety). 

In the directions, along with a rather sword-and-sorcery 
sounding story, is the enticement that makes this a real game. 
Somewhere in the real world, the Alkemstone. an actual 
physical object, is accessible to the physical public. The 
directions say a $5,000 reward goes to the person who finds 
it. Located somewhere within the maze are clues to help find 
the real Alkemstone. provided the clues can be found. 
According to LeveMO. the bounty on the Alkemstone was 
raised to $7,500 In January. 

An interesting twist! There's actually real money involved in 
this treasure hunt. However, the clues in the maze, although 
found in fixed locations, aren't always visible. Hunters could 
go by the same place several times before seeing a clue. So 
far. I've never seen a clue, nor have I seen a threat, but I 
hctven't played very long. Since they've sold more than 5.000 
copies of Alkemstone, and no one's cracked it yet. the clues 
must be well hidden. 



Correction 

In an earlier column, we mentioned Scarfman, by the 
Cornsoft group. Indianapolis. IN. (It was inadvertently printed 
as Consoft.)n 
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Ikke jour pick of the litter. 



When you're ready to let your computer out and 
introduce it to the rest of the world, one of the Cat 
family of Modems is the way to do it. 

Take your pick. You can't go wrong. They're all 
purebreds — from Novation, the recognized world 
leader in personal communications. 




Cat Acoustic Modem 

Fast, accurate, reliable originate/answer modem- 
with built-in diagnostics. Just add your computer 
and phone. Then dial up the world. $189** 



Super Mike 

Replace your phone's 
carbon mike with Super 
Mike. No more carbon 
granule problems. Making 
things perfectly clear has 
never been so easy. 

$14.95** 





Auto-Cat 



Answers automatically and stores data in your 
computer until you're ready. The world's first LSI 103 
modem. State-of-the-art, all digital, crystal controlled 
direct connect. 

You're off the hook for under $250** 




NEW 



Apple-Gat U 



Major breakthrough — the intelligent modem. 
Slips into your Apple. All auto functions, selectable 
baud rates. Serial RS-232 port, BSRX-10 controller**' 
easy-to-use self-prompting format. Other options 
available. 

From $389** including software 




D-Cat 



Get the performance and reliability of a direct 
connect modem (up to 20dB improvement) with the 
portability and price of an acoustic. Use it at home. 
Use it at work. Truly unique. So's the price. $199** 



Novation 




Call for details 



(800)423-5410 



In California (213) 996-5060 

Available from Avnet Electronics, Hamilton Electro, Hamilton Avnet, 
Kierulf f Electronics, Byte Shops, Computerland, and your local 
computer store. 

Novation, Inc., 18664 Oxnard Street, Tarzana, California 91356 



*Apple is a registered trademark of Apple Computer Inc. Cat is a trademark of Novation, Inc. which does not make Apple computers. 
**Suggested retail price ***BSR is a trademark of BSR Corporation 
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by Roger C. Garrett 



A Dumb Spelling Checker 

A variety of spelling checkers, software packages that will 
check the spellings of words in a file, are now on the market. 
(See article on page 74.) 

Most of these packages operate in a batch mode. Once 
you have prepared the file, you run the spelling checker and 
specify your file name as input. The checker then examines 
the file, word by word, and compiles a list of all words it 
recognizes as misspelled. Some checkers provide an inter- 
active correction facility, which presents each misspelled 
word to the user as the word is encountered. This allows the 
user to make the corrections. From that point on, the checker 
will recognize the corrected word, if it occurs again in the file, 
as a correctly spelled word so that the user has to make the 
correction only once. 



• IB501 & IB502 

• AP101 Apple II with Single Disk Drive $109 

• AP102 Apple II with Double Disk Drives 119 

• API 03 Apple II, 9 inch Monitor & Double Drives . . 129 

• API 04 Apple ///, two additional Drives & Silentype 139 

• API 05 12 inch monitor plus accessories 99 

• RS201 TRS-80 Model I, Expansion Unit & Drives . . 109 

• RS202 TRS-80 Monitor or TV set 84 

• RS204 TRS-80 Model III 129 

• RS205 Radio Shack Color Computer 89 

• AT301 Atari Computer & Accessories 109 

• P401 Paper Tiger 440/445/460 99 

• P402 Centronics 730/737 Line Printer ll/IV 89 

• P403 Epson MX70 or MX80 89 

• P404 Epson MX1 00 99 

• P405 IDS 560 or Prism Printer 109 

• IB501 IBM Personal Computer 1 29 

• IB502 IBM Monitor 99 

• CC80 Matching Attache Case (5') 85 

• CC90 Matching Attache Case (3") 75 

• CC91 Matching Accessory Case 95 

compurer case companv [^^" 

5650 INDIAN MOUND CT. COLUMBUS. OHIO 43213 (614) B68-9464 J^m 
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Other checkers are truly batch and merely present a list of 
misspelled words at the end of the run. It is the user's job to 
make the corrections in the original file. 

Although I have yet to see one in operation, it is feasible for 
a spelling checker to be an integral part of a text editor, so 
that as you edit your file— typing in text, making corrections, 
additions or deletions— the checker is constantly monitoring 
your spelling. You would never have to run the file through a 
spelling checker since all words would always be correctly 
spelled. If you typed in a wrong word, the checker would 
notify you— perhaps by using reverse video on the word and 



. . .it is feasible for 

a spelling checker 

to be an 

integrated part 

of the text editor. 



sounding an audible beep, requiring you to make a correction. 
If you insist the word is spelled correctly, you could press an 
escape character to notify the checker to enter the word into 
the checker's dictionary. 

There is one fairly straightforward method by which spelling 
checkers operate, one rather more ingenious method, and 
one that I shall propose here. 

In the most common method, the checker maintains a 
dictionary of correctly spelled words. Within more compre- 
hensive checkers, such dictionaries contain upwards of 
30,000 words. As each word in the user's file is met, the 
checker must look it up in the dictionary. If it locates the 
word, it then assumes correct spelling. If it does not locate 
the word, the checker assumes a misspelling. More sophisti- 
cated checkers will not accept non-inclusion as an absolute 
indication that a word is misspelled. Some perform an algorithm 
that looks for common prefixes or suffixes on the word or for 
simple transpositions (i.e. reversed letters, as in "computre," 
where the "re" has been transposed), or for missing letters 
("mising"), or for any number of other common typing errors. 

Clearly, checkers that use dictionaries containing textual 
representation of words must organize those dictionaries so 
that words can be quickly and easily found. Some merely 
alphabetize them, while others attempt to place the high- 
incidence or low-character-count words near the beginning 
so these words can be checked first, before the main portion 
of the dictionary is searched. 

Bits matched to correct words 

The second approach utilizes a probability matrix and word 
compression technique. Rather than maintaining a dictionary, 
it has a section of memory where approximately half of the 
bits are "on" and half are "off." Each on bit corresponds to a 
correctly spelled word. The contents of this memory are 
prepared beforehand. 

The memory is initially empty, all bits equal to zero. A 
standard dictionary is then accessed. Each word in the 
dictionary is hashed into an n-bit value. The size of the value 
is such that, used as an address, it can point at any one of the 
bits in the probability matrix memory. The hashing technique 
used assures that the probability of any given word from the 
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"Without touching your program 
I can move it to and from Z80, LSI-11™ 
8086, 6502, 8080, 680^ 68000 and 
9900-based computers." 

JULIE ERWIN, Vice President, Marketing, Soflcch Microsystems, Inc. 




Y'ou can do it too, with 
SofTech Microsystems' 
unique software development 
and execution environment, 
the UCSD p-System™. 

Our UCSD p-System is the 
only genuinely machine-independent 
operating system for 8-bit and 16-bit 
microcomputers. And to over 50,000 
end-users and scores of applications 
developers it is the one proven, 
reliable answer to software 
obsolescence. 

For software development, 
it allows you to work in any 
combination of UCSD PascaF^, 
FORTRAN-77, BASIC, and assembly 
language. It provides support for 
dynamic memory management and 
multitasking, with a full arsenal of 
powerful enhancements, such as a 
versatile Screen Editor, Native 
Code Generators, a Print Spooler, 
TURTLEGRAPHICS and XenoFile™, 
for easy access to CP/M® disks and 
files. 

Users report that our 
UCSD p-System's friendly, fast and 
compact execution environment 
makes it their first choice in software. 
So whether you're buying or 
developing software for your IBM, 
Apple®, Tandy, Commodore, Texas 
Instruments, Philips or any other 
small computer, your best move is to 
our UCSD p-System. Nothing else 
touches it. 

Our UCSD p-System is 
available for distribution licensing as 
well as single copy purchase. Visa 
and MasterCard orders are welcome, 
or you may write to us for more 
details. 



UCSD p-System mid UCSD Pascal are trademarks of the Regents of the University of California. LSI-U is a 
trademark of Digital Equipment Corporation. XenoFile is a trademark of SofTech Microsystems, Inc. CP/M 
is a registered trademark of Digital Research, Inc. Apple is a registered trademark of Apple Computer, Inc. 
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Send today for our NEW full-color 
56-pdge catalog with continuous 
checks, statements, invoices, stationery, 
envelopes, supplies and accessories. 
We will also send our FORMS 
SELECTOR GUIDE, to help you find the 
right forms for your software. 

• Quality products 
at low prices 

• Available in small quantities 

• Fast Service 

• Money-Back Guarantee 

• Convenient TOLL-FREE 
ordering 

Fast Service by mail or . .PHONE TOLL FREE 
7 + 800-225-9550 

Mass. residents 1+800-922-8560 
8:30 a.m. to 5:00 p.m. Eastern Time Monday — Friday 

Please rush a new c^fnputer forms cat? log (o: 



CITY, STATE and ZIP 



Hardware and Software being useci. 



I Con$^rFDrnis ILlJ 

78 Hollis Street, Groton, Massachusetts 0147] 
A division of New England Business Service, Inc. 
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dictionary hashing to a unique bit in the memory is extremely 
high. The bit at the address created by the hashed word is 
set. The probability matrix is large enough so that, after all 
words have been hashed, approximately half of the bits will 
have been set. This memory matrix then becomes, in effect, 
the dictionary to be used by the spelling checker. 

As each word in a file is checked for correct spelling, it is 
first hashed by the same technique used to create the matrix; 
the hashed value is used as an address into the matrix and the 
status of the bit at that address is read. If the bit is zero, the 
word is termed misspelled; if the bit is one, the word is 
considered properly spelled. The key to this method is in 
choosing a hashing method that substantially reduces the 
probability that any two words, either correctly or incorrectly 
spelled, will hash to the same bit in the probability matrix. In 
fact, some techniques have been developed that reduce the 
error rate to as low as one in several billion, which is actually 
better than any of the dictionary look-up type checkers and 
several times faster. Both of the above methods require 
substantial memory. 

Words given double-byte codes 

To work reasonably well, I suggest a more straightforward, 
but less accurate method that is more conducive to imple- 
mentation on personal computers. The key to this method is 
the observation that any given individual has a relatively limited 
working vocabulary, perhaps a thousand words or less, and 
that any test file created by an individual consists of a 
significantly small subset of the individual's total vocabulary. 

Rather than maintaining the text file as a simple sequence 
of the characters typed in by the user, I propose that it consist 
of a sequence of double-byte word codes so that each 
corresponds to a unique word (word is used here in the English 
language sense, not the 16-bit computer sense). Associated 
with each user text file would be a dictionary of the words 
used in that file. Each word in the dictionary would correspond 
to one unique word code. 

When the user opens a file for editing, this file-associated 
dictionary would be empty. As the user begins typing, the 
editor would accept each new word and compare it with the 
contents of the dictionary. The first word would not be in the 
dictionary, so the editor would enter it, assign a word-code to 
it and associate a usage count of 1 with it. It would then place 
the word-code into the file and display the word to the user. 
This would let the user know that the word just typed was not 
previously in the dictionary. Each new word the user typed 
(i.e. each unique word not previously in the dictionary) would 
result in the same feedback. When a user would type in a 
word that already existed in the dictionary, it would be 
displayed normally but the usage count for that word in the 
dictionary would be increased. 

At the beginning of any such editing session, the beeps 
might come quite often, but as the user gets further into the 
file, they would come less and less frequently. Thus, the 
sounding of the beep or the reverse video of a word would 
become an indication that the word most recently typed is 
probably misspelled. The beep would prompt the user to 
check its spelling and correct it, if necessary. Also, at the end 
of any editing session, the editor could bring the user's 
attention to those words that have particularly low usage 
counts, since those, too, are most likely misspelled. 

Such a system is not foolproof. It assumes that a user is a 
good speller and can easily recognize whether a particular 
word is spelled correctly. But perhaps the advantage of such 
a system is not in general text or word processing, but rather 
in program writing. Computer programming languages have 
relatively restricted vocabularies, so recognizing misspelled 
keywords should be easy. And the common error of simply 
mistyping, for example, the variableXGFTU12 asXGFUT12, 
would be quickly recognized by such a spelling checker. 
Thus, the user would eliminate simple spelling mistakes as 
well as the compiler errors caused by them.D 
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MICROPRO. 
THE WORDSTAR 



Presenting CalcStar — another standard- 
setting software product in the WordStar 
tradition. 

CalcStar is MicroPro's new electronic 
spread sheet and financial modeling program — 
a sophisticated, yet easy to use, calculating 
and planning tool for CP/M-based computers. 
The ultimate electronic spread sheet. 
CalcStar calculates solutions to complex 
^^^^^m^^^B A fl^H C^^^llkH numerical problems in business and finance. 
■ Im^^^P lm#^IVI rim^Flwl Helps you make budget plans and sales fore- 
casts with greater speed and accuracy. And 
projects figures into the future to answer the 
' "what ir questions you face in business. 
And CalcStar also has a unique MicroPro 
^^^^^^^H ^ advantage: It joins with WordStar to combine 

^PSbB^PI S spread-sheet and word-processing capabilities in 

^^^B •^^ several powerful ways. 
CalcStar software eliminates the need to use ledger paper 
ever again. It turns your video screen into a 'window" on 
a giant electronic ledger sheet, with up to 600 entries arranged 
the way you want. Then, by inserting formulas into CalcStar, 
you create financial models that simulate the future numeri- 
cally. And predict the outcomes of your business decisions. 

When you notice what CalcStar can do for your business, 
you'll wonder how you ever got along without it. (If you're 
now a WordStar user, you probably already know the feeling.) 

The MicroPro bonus. Like WordStar, CalcStar is 
packed with innovative features that make it versatile and- 
easy to use. Features like Automatic Forms Mode, which 
lets an inexperienced user enter data into a spread sheet 
quickly and with less chance of error. 

CalcStar's greatest innovation is its ability to join with 
WordStar. Which means, for example, you can use WordStar's 
printing options, like boldface and underlining, to dress 
up financial documents. And you can insert sections of 
CalcStar's spread sheets into your WordStar documents. 
This kind of flexibility should come as no surprise if 
you're already familiar with the MicroPro software family — 
a line of programs designed to work together to multiply 
your problem-solving power. Visit your MicroPro dealer to 
find out just how big a difference all our products can 
make in your business. We predict you'll discover it's not just 
CalcStar or WordStar that's indispensable. It's MicroPro. ^ 




A glance at CalcStar features 
Runs on CP/M version 2.0 or above, with 80- 
column screen, addressable cursor, and ar least 
48K memory. 56K or more is recommended for 
fullest utilization. 

Highly user friendly: Call up full screen of help 
or use help menu. WordStar-like cursor commands. 
User's guide shows you the basics. Install from 
menu OR a WordStar file. 

Stores formulas and formats along with data, for 
convenience and less chance of error. 

Math functions include average, minimum, 
maximum, logarithms, exponents, and regression 

analysis. 



SOFTWARE 
THAT MEANS BUSINESS 
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INTERNATIONAL CORPORATION 

1299 Fourth Street, San Rafael, California 94901 

(415) 457-8990; Telex: 340-388 



CP/M is a trademark of Digital Research, liiC, 
Dealer and distributor inquiries invited. 
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by Dr. John C. Nash 



Function Minimization by Gradient Methods 

This column previously presented an outline of optimization 
(lA Feb 82) and a discussion of the Hooke and Jeeves pattern 
search method for minimizing a function (lA Mar 82). The only 
information about the function that the Hooke and Jeeves 
method needs is its value at any given point. That is, if the 
function to be minimized is 



Z(b) = Z(b,. b2 



bn). 



then for any set of parameters b, we must provide the value of 
Z. Let's explore the possibility of using additional information 
about Z(b), namely the gradient of the function, which is the 
vector g of first (partial) derivatives of the function with 
respect to each parameter, 

gj(b) = Z^'^(b) = first partial derivative of Z w.r.t. b,. 

Note that each element of g is also a function of the 
parameters. Since gj represents the slope of the function in 
the bj direction, the whole gradient vector g = (gi, gg. •••, Qn)^ 
points in some sense to the most "uphill" direction. By 
searching from the current point b in the opposite direction to 
g, we therefore expect to find at least one point b' where 
Z(b') is lower (less) than Z(b). This strategy for searching for 
a minimum of the function is called the method of steepest 
descents and has been used for a long time. It appears to 
have been introduced by the French mathematician A. Cauchy 
and published in 1848. 

The principal complaint about the steepest descents 
procedure is that it may be very slow to converge when the 
function is poorly scaled. In particular, if we imagine a function 
of two parameters as forming a valley (as in the elliptical valley 
problem in the March issue), then the steepest descents 
method generates a path on the surface of the valley that is 
very much like that of a marble rolling on a plaster model of 
this valley. Thus, if the valley is long and thin, the marble will 
tend to roll from side to side of the valley, while making very 
slow progress to its center. If the valley is bowl-shaped, there 
is a good chance the marble will roll across the minimum point 
very soon after being released to roll. 

The rolling marble analogy is a good one in that it illustrates 
the two main problems with the steepest descents, the 
archetype of all gradient methods: 

1 ) Where the function has very rapid change in value in one 
direction, compared to that in another (as in a narrow, long 
valley), there is the possibility of criss-crossing from side to 
side while making very little movement to the center. This is 
often called hemstitching after the pattern that appears if we 
draw the search path. 

2) If the marble did not have momentum, it would perhaps 
stop at the floor of the long, thin valley, then roll along the 
floor of the valley to the minimum. Therefore, what we need is 
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some mechanism to decide which point along the current 
gradient to accept as a new base for another search. In fact, 
the problem is referred to as the line search problem, and is 
common to all gradient methods in some form or another. 

Let's consider some aspects of these two parts of the 
development of a gradient method for function minimization. For 
readers seeking an efficient minimizer, however, what follows 
is only an introduction— the program presented is designed 
to illustrate the ideas without implementing them efficiently. 

To begin to change the steepest descents method to give 
alternative search directions, let us think once again of the 
long, thin valley. Take two steps of steepest descents without 
a careful search along the gradient for the lowest point along 
the path— that is, let the marble roll. We may anticipate a 
pattern as shown in figure 1 . Clearly, if we could search in 
some direction perpendicular to the gradient, this might be 




Figure 1 . Search for lowest point 

Behavior of steepest descents for the thin, long valley pro- 
blem. Points 0, 1 , 2, and 3 are the initial point and the 
results of the first three iterations. The movement is largely 
across the valley rather than toward the minimum point. 



quite useful. After all, the gradient is but one direction, and in 
a problem with n parameters, we could search in any of n 
directions. However, we do still want to search downhill. 

Let us suppose that we can generate several possible 
search directions, which we can call u^, Ug, .... u.. Then we 
can consider the projection of the gradient on each of these, 
in particular on u (assumed unit length), as 



9^". 



n 

Z 
i = 1 



QiU, 



i"ij 



This projection, q, describes how much the vector u points 
in the g direction. Clearly, we want q to be negative to go 
downhill along u.. This can be shown by expanding the 
function Z as a Taylor series about the current point b, to be 
true to the extent that if q is negative, there is always one 
point along u. where the function value is lowered. The 
projection q is the slope of the function with respect to Uj so 
we can use it in the linear search— finding the minimum of the 
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Twetvehouis 
tD find the nniideier. 

One false move, and 
he kills again. 

You are about to investigate one of the dead- 
liest plots in the annals of crime. A locked 
door. A dead man. And 12 hours to solve the 
murder That's where you begin. Ahead of you, 
a treacherous web of motives and suspicion. And 
only by bringing your utmost skills of logic and in- 
tuition into play can you successfully solve the case 

Working from a complete dossier on the crime and 
the myriad clues along the trail, you'll find yourself be- 
coming totally immersed in the investigation. Eveiy 
scrap of evidence, every lead, every turn of events is far 
DEADLINE to be considered a 
activeness is so highly advanced 
characters actually possess in^ 
In fact, they're so free of 
wrong move,/ ^ one 
adventure •"Vi//^ is neither 
lenge is 
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" too realistic for 
game" or "fantasyf' And its degree of inter- 
that, for the first time in the genre, the 
dependent, f lesh-and-blood personalities, 
your control that should you make the 
of them may do you in. Your next great 
under ground nor out in space. The real chal- 
here. Just try and beat DEADLINE. You'll find the case awaiting 
gation at fine computer stores everywhere. 




DEADLINE-First of the INTERLOGIC™' Mystery Series 
from Inf ocom, makers of ZORK™ I and ZORK II. 

Now available for Apple® II, ATARI® 400/800, IBM 
Personal Computer, NEC PC-8000, CP/M®, and PDP^«-II. 

iriFocom 

55 Wheeler St., Cambridge, MA 02138 

Apple is a registered trademark of Apple Computer, Inc. ATARI is a registered trade- 
mark of Atari, Inc. CP/M is a registered trademark of Digital Research, Inc. PDP is a 
trademark of Digital Equipment Corporation. 



Open the case with*2 
fioafmoneyfnMnlnibcom. 

To get your $2 DEADLINE rebate by mail, just send Inf ocom this coupon with your 
completed warranty card and sales slip from DEADLINE in their original form. No 
reproductions will be accepted. Limit 1 rebate per household, address or organiza- 
tion. Offer good only in U.S.A. Void where prohibited, taxed or othenvise restricted. 
Rebate request must be postmarked before midnight 7/31/82. Inf ocom is not respon- 
sible for lost, late or misdirected mail. Allow 4 to 6 weeks for delivery. 
Infocom. 55 Wheeler St., Cambridge, MA 02138 
OFFER EXPIRES JULY 3 1 , 1982 Fl 




Amdek's \/ideo-300 green phosphor monitor 
is the easy-reading choice for almost any 
system— including IBM and Apple. 



Everything about our 12" \/ideo-300 
monitor was designed to be easy. Easy 
to read. Easy to use. And easy to match 
up with practically any computer or 
word processing system, including the 
popular Apple and IBM personal com- 
puters. So it's easy to see why you 
should choose Video-SOO for your text 
display needs. 

Amdek's \/ideo-300 monitor 
features: 

• Non-glare screen to eliminate dis- 
tracting reflections 

• P-31 green phosphor display for 
no-strain viewing 

• 80 X 24 character display 



• ISMHz band width 900 lines [center] 
resolution 

• Built-in carrying handle for porta- 
bility 

• Light-weight, industrial-grade cabine- 
try [only 17 lbs.] 

• UL, FCC approved 

• Full one-year warranty covering 
parts and labor 

So ask your dealer about Video-SOO 
-part of Amdek's complete line of 
colon green phosphor and black and 
white monitors. Then match Video- 
300's performance and price against 
any other display monitor. For quality 
and value, you'll choose Amdek. 




Amdek Corporation, 2420 E. Oakton St., Suite E, Arlington Heights, IL 60005. (312] 364-1180 •TLX: 25-4786 
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function along the search direction. If q is positive, we should 
search in the - u. direction. 

How can suitaole search directions be generated? If we 
would like a direction perpendicular to g, it is possible to 
subtract the component of an arbitrary vector v in direction 
g from v, leaving only the part that is perpendicular to g 
(figure 2). Algebraically, we compute 

V' = V - (g^ V) g / (g^ g) 



It is easy to show from this that 

g^ V' = 

that is, that the vectors g and v' are perpendicular (orthogonal). 
We can convert the vector v' to a unit vector by dividing its 
elements by the length of v', that is, SQRT(v'^ v'). 

The process can be repeated when we wish to find a set of 
orthogonal vectors (i.e. search directions). If the vectors we 
compute are of unit length, we have an orthonormal set. 




► (g' V) / (g^ g) 



Figure 2. Generation of search directions 

Orthogonalization of v to g by subtraction of projection of v 
on g from v. This is the basis of the Gram-Schmidt process. 



which can be used as axes for the space in which our function 
is to be minimized. There are, at most, n orthogonal direc- 
tions for the n-dimensional space, so the process will break 
down if we try to orthogonalize a new search direction with 
respect to n orthogonal directions. In fact, we should compute 
a null vector. 

The orthogonalization procedure is called the Gram-Schmidt 
method and can be described as follows: 

1 ) Choose any vector as u^, the first direction, and normalize 
by dividing by the length, SORT (u/ u^). 

2) For any other vector, say the j'th, with initial value 
V, compute 

J-1 
u. = V - S (u/ V) u, 

k = 1 



and normalize the result. 

The reader should be warned that there are potential 
numerical problems in the Gram-Schmidt process that can be 
overcome by modifying the order of the calculations. Obviously, 
if we choose vectors v, which are not independent of the 
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The CBX Series: 

affordable, intelligent 

color imaging systems 

The CBX subsystem interfaces with your PDP-11,* LSI-II* or 
other computer to provide high resolution imaging capabili- 
ties. With the optional frame grabber and television camera, 
you digitize full-color images from any source, using a 
computer-controlled color filter system. Then analyze, 
reprocess, mix, save, retrieve ... the power of the CAT is 
at your command. 

Each CBX system includes: 

• Your choice of CAT-100, 400 or 800 

• 12 slot S-100 mainframe 

• Z-8GA processor with specialized firmware in PROM 

• Parallel interface connector 

A range of options and accessories are available, including: 

• TV cameras • Lightpens • TV monitors • Interface card 
and connecting cables. 

* PDP-11 and LSI-11 are [rademarks of Digital Equipment Corporation. 




Digitized X-ray 



Digitized Real Color 




Computer graphics Landsat photo 

BlDICrrAL GRAPHIC SYSTEMS. INL 

935 Industrial Avenue, Palo Alto, CA 94303 (415) 856-2500 
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"The Friendliest System For Your Apple*" 
The Complete Mailing System for 
incredibly dynamic (and easy) file 
maintenance: Customized labels. 1 to 4 
across, duplicates, multi-level 
COUNT/SORTs, range sorts, partial field 
sorts; Formatted BO-coiumn reports, and 
MUCH MORE. 

ULTRA PLOT: Bar Charts, Stacked Bars. 
Une or Filled Line Graphs, Scatter Charts. 
Pie Charts, Hi-low, and our UNIQUE Map 
Charts. Includes Statistics. Save, edit, and 
superimpose any combination of graphs 
and charts. 

The Interface: This allows you to use 
your Mailing System data files to create 
ULTRA PLOT data or picture files: 
average, search, sort and count; Merge, 
reformat, subfile creation, and any-field- 
index utilities included. 
Includes 8 diskfuls, 5-part manual, 
Muffinable & Backup-able: $175 plus 
$3.75 post. & handling. (Requires 1 or 2 
disk drives.) 



EdUCATION 




THE MOST ELEGANT AUTHORING 
SYSTEM IN THE KNOWN WORLD. 
The system consists of 4 diskfuls: 
Program. Graphics, Module, and Module 
Format/Copy. Requires NO PRO- 
GRAMMING knowledge and is 
completely menu driven. 

includes 130-page manual, 4 diskfuls: 

K$250 plus $3.75 post. & handling. (Demo . 
disk: $10 plus $2 postage). ./V 



GAMES 



UTILITIES 





SECRET IS OUT!! 

Vector, Hplot & Text RIe Shapes 
ANIMATION including Logical Shift. 
XDRAW. Page-Flipping; Machine 
Language Animation; Fonts. Sounds. 
Scrolling. Music; Color Animation; 
YTABLE; COLOR PALETTE & COLOR- 
FILL PROGRAMS 

Includes 4 disks, 270-page manual: $125 
plus $3.75 post. & handling. (Demo Disk: 
$10 plus $2 postage). Please specify DOS 
3.3 or 3.2. > • . . -- 



RAVtTY PINBALL: A totally new type of 

Rbdtl game witn sounds, action, and strategy like 
lu've never experienced before! This wild and crazy 
achine language arcade game will definitely chanofi_ 
lur ideas about pinball! No longer can you rely jj 
■gvity to give the ball simple dov*"""""^ «,«w;«*«wt 
«« .-U AVOID THE VOID??!!) 

'"DuW pinball be like on the Space Shuttle' 
out witti ZERO GRAVITY PINBALL! 
$29.95 



Wasting time calculating grades?? STOP! Use our A.E.N. Grading System. Uses number grades or any of 3 types of 

letter grade systems. Reports of single students, categories, students or classes combined. Disk & documentation $70. 

Does SENTENCE DIAGRAMMING have your students confused? Use the only one of its kind. Includes Parts of 

Speech. Usages. 3 levels, 60 sentences. Disk and documentation $24.95. 

The WORD SCRAMBLER & SUPER SPELLER makes learning spelling fun! 3 files included. Add your own word files. 

Use for any level. Only $19.95. 4 

The CREATIVITY TOOL BOX: Drawing, poetry and music. Action Sounds plus utilities. Tools and aids for programming 

or just for fun! Includes 88-page manual, 3 diskfuls: $44.95 plus $2 post. & handling. 



e literature and ASK YOUR DEALER for our complete line of software -f— 
products for your Apple*. 

All disks require Apple II* with Applesoft* ROM, 48K. disk drive. DOS 3.3 or 3.2. (Please specify.) 

'Apple & * Applesoft are registered trademarks of Apple Computer. Inc. 
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flVRNT-GRRDE CRERTIONS 

P.O. Box 30160 Eugene, OR 97403 
(503) 345-3043 
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previously included directions, u, may be null, so that the 
division implied by normalization results in a zero-divide error. 
In the function minimization applications considered here, 
search directions that result from normalizing nearly zero 
vectors may be of little value to the minimization process. A 
criterion is often needed to decide when the orthogonalization 
should be restarted with a new set of search directions. 
How do we get these search directions? Let us take 

u, = -g(b) 



This is just the steepest descents direction. If we limit our- 
selves to only one search direction, we have the steepest 
descents method. If, however, we search along u^ and find a 
point where the function value is less than at the current 
point, we could re-evaluate the gradient at this new point, call 
it b', and orthogonalize the new gradient to u^ to give U2. If 
the number of parameters, n, is larger than 2, we could find 
U3, U4, ..., u^ in like fashion. The only difficulty to be aware of 
is the possibility that the gradients may not be independent 
and the normalization phase may fail when one of the vector 
lengths becomes very small. 

The other matter that must be considered in gradient 
methods is the search for a lower function value along each of 
the search directions. Let the search direction be called u. 
We will assume that u is a unit vector and that 

q = g^ u. 

the projection of the gradient along u, negative. This is the 
slope of the function, so we could write 

q = dZ/du. 



The main question is this. How big a step should be taken 
along u? If we take too large a step, there is the risk that the 
minimum along the line is overshot Too small a step wastes 
all the effort in computing the search direction. One way to 
approximate the step size involves an estimate of the minimum 
value of the function. Call this estimate E. Suppose that the 
function is linear in the direction of u, so that the surface is a 
straight line of slope q. If the current function value is Z(b), 
then we must take a step 

s = (Z(b) - E) / q 



along u to reach the minimum. This estimate of the step size 
is reasonably good if E is a good approximation of the minimum 
function value. However, it may be disastrous if E is larger 
than the actual minimum, because it can then lead to a search 
in the wrong direction (i.e. away from the true minimum). 
However, microcomputer users have a big advantage over 
mainframe users in that their work is usually performed inter- 
actively. Therefore, an apparent failure can be an indication 
that the problem should be rerun with a different estimate of 
the minimal function value. 

Listing 1 presents a program incorporating the ideas in the 
text above. No pretense is made that this is a highly efficient 
function minimization program, but it may serve those who wish 
to learn about functions. The program needs three subroutines: 

1) at line 2300, the user must supply a subroutine that 
initializes any data needed to compute the function; 

2) at line 2000, there must be a subroutine that computes 
the function value at point b as stored in B(1 ), B(2), III, B(N) 
and the data initialized in the subroutine at 2300, and stores 
the value in Z; 

3) at line 2500, there must be a subroutine to compute the 
gradient g (b) and store it in G(1 ), G(2), ..., G(N). 

Listing 2 presents such a set of subroutines for the elliptical 
valley problem that was used in connection with the Hooke 
and Jeeves method. 

It is very Important to compute the gradient correctly. About 
90% of function minimization program failures that I have 
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observed have been due to errors in coding the calculations 
of the derivatives. One way to verify computed derivatives is 
to compare them with numerical approximations. For example, 
one can compute the function at the points b and (b -1- h e,) 
where the vector e, has elements 



e^i = 0, j # i ; e^i 



1 



and h is some small number. The i'th element of the gradient 
vector is then approximated by 

g ^ ( Z(b -K h a) - Z(b) ) / h 



In the limit, as h tends to zero, the approximation becomes 
exact, but for finite h, one obtains useful gradient approxima- 
tions. For a machine with eight decimal digits' precision, I 
would use 

h = 0.0001 * (ABS(bj) + 0.0001) 



to carry out these approximations. A severe discrepancy 
between the approximate and analytic derivatives (those 



F = the number of function evaluations to find the minimum 
G = the number of gradient evaluations to find the minimum 
E = initial estimate of the minimum value of the function 



Steepest descents 

Initial b = ( 0.0, 0.0 ), E = ; after G = 55, F = 67, 
and 24.4 seconds, 
Final b = (5.9999992, - 1 .9999992 ) with Z = 2.56E-12 
Final g = (- .0000032, 0.0000032 ) 

Initial b = ( 0.0, 0.0 ), E = - 1 ; after G = 47, F = 31 6, 
and 55.1 seconds 
Final b = (6.0000027, -2.0000037) 

withZ = 5.696E-11 
Final g = (-0.0000192, -0.0000448) 



Orthogonal directions 

(search abandoned if u^ u / g^ g is less than 1 E - 4) 

Initial b = ( 0.0, 0.0 ), E = ; after G = 43, F = 89 
and 24.1 seconds 
Final b = ( 5.9999981. -2.0000006 ) 

with Z = 1.0169E-10 
Final g = ( -0.0000826, -0.0000774) 

Initial b = ( 0.0, 0.0 ), E = - 1 ; after G = 37. F = 242 
and 42.4 seconds 
Final b = ( 5.9999994, -2.0000007 ) 

with Z = 2.705E-11 
Final g = ( -0.0000414, -0.0000418) 



Figure 3. Application of the program GRADMIN to 
the elliptical valley problem 



computed by differentiation) is cause to check the subroutines 
at line 2500 very carefully. 

Finally, to give some idea of the utility of the ideas presented, 
figure 3 gives the results of applying the program to the 
elliptical valley with various settings of the program options. 
Note that the number of gradient and function evaluations is 
reduced by employing orthogonal search directions, but that 
the overall time requirement may not be reduced. We need 
more efficient methods for generating the search directions 
for performing the linear search. In recent years, a lot of 
research in these areas has resulted in highly efficient codes 
now finding their way into scientific program libraries. D 
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MElil^lNE OF THE 80'8 • 

Finally, an established, field-proveh software package for Medical Billing and patient data that really works. 

The Physicians Office Computer software automatically produces all of your statements, insurance fornis, ledgers, 
recall notices, aged-accounts, mailing lists, data searches and a complete selection of management reports. 

Here's what people say about The Physicians Office Computer: 

a 

"Completely paid for itself in 4 months with increased collections. It's like adding 
10 years of experience to our staff."— Richard Dwyer, M.D., Los Angeles, CA 

"This is the cleanest and friendliest software I have seen regardless of applica- 
tion in over 25 years in the computer industry." — Glen Keyes, Keyes Management 
Systems, Inc., Ashboro, M.C. •*-^^L'« 

"After more than two years of daily use I can't imagine managing the practice 
any other way. It's just wonderful!"— Bertie Hixon, Office Mgr., B.G. Krohn, M.D. 
& Assoc, Bellflower, CA 

"Dramatically Improved our office efficiency. . .Far easier to use than I ever 
expected."— Shelly Archuleta, Office Mgr., George Pfaltzgraff, M.D., F.A.C.S., 
Farmington, IN.M. 

I "The easiest installation we've ever made. The most reliable software package 
we've seen in micro-computers."— Christopher Gripp, President, Business 
.Computers, Durango, CO . 

i "The very best User's Manual I have seen. A child could learn from this manual." 
* —Mike Smith, Business Equipment and Supply Company, Columbus, Miss. | 

'" I 

For a demonstration, see your local computer dealer or order a demonstration disk. 



Professional Systems Corp., 3858 Carson St., Suite 220, Torrance, CA 90503 (213) 316-5345 

n 5V4" Microp. D 5V4" Tandon D 8*' Double Density 
D 8" Single Density D SM Data Cartridge (add $22.00) 

riAME:„ LJ Information on Modules and pricing 

D /vianual(s)@ $65.00 
Q Demonstration Kit @ $295.00 
CITY, STATE, ZIP: „_^ D CBASIC2 @ ° $ 1 1 9.00 



DEALER INQUIRIES INVITED 



ADDRESS: 



The Physicians Office Computer software runs on most CP/M* systems with CBASIC2* and 56K RAM with a 

132 column printer (hard disk recommended). 



Pre-paid or COD. CA residents add G' sales tax. Shipping extra. *CP/M and CBASIC2 are registered trade-marks of Digital Research, Inc. 
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Learning 
with Micros 

by Louis E. Frenzel 

Recent Software Releases 

Fractional Sound is a math program from The Innovative 
Penguin, Harvey, LA, It is a self-instructional program designed 
to teach fractions. The program generates fractional problems 
presented with special 2-in. and 5/8-in. characters written as 
standard fractions. The student works the problems on paper, 
then enters his answers via the keyboard. The program checks 
the problem, and if it is correct, presents another problem. If 
the answer is incorrect, the program automatically solves the 
problem and presents it to the student a step at a time. 

Besides the large character format on the screen, one of 
the attractive features of this program is the teacher's ability 
to change it to fit a variety of situations. For example, there 
are seven parameters that can be changed. These include 
add, subtract, add/subtract, multiply, divide, multiply/divide or 
all four operations. Other parameters that can be changed are 
size of numerator and denominator, number of problems, 
number of students, mixed fractions or exams. This provides 
a wide variety of fractional drill and practice exercises for the 
student. The program was designed for grades 4-1 0. 

Once a student completes the drill, he Is rewarded with a 
special game featuring Marley Mole. Finally, an exam at the 
end of the program can be administered. If the test mode is 
selected, the program generates problems. The program 
keeps track of the students using the program and their 
scores on the drill, practice and exam. It can give the teacher 
a complete listing of all this information when requested. 

This program includes an audible feature. Students hear 
the sound by connecting the AUX cassette jack on the 
computer to an external audio amplifier. 

The program is available for Radio Shack TRS-80 models I 
and III, on cassette ($14.95) or diskette ($18.95). The 
cassette version will run in a minimum of 1 6K bytes, while the 
diskette versions require 32K-byte RAM. 

Curriculum Manager, from the Corporation for Public 
Information and Education, Lawrence, KS, is an instructional 
management system that can be used on a number of levels 
in almost any school system. 

Few educational publishers have produced administrative 
and management software for teachers or schools. This 
offering helps to fill the gap. 

The program allows a teacher to set individual student 
curriculum goals and monitor progress on a daily, weekly or 
monthly basis. It is capable of monitoring student progress in 
any two textbook series simultaneously. CM prepares reports 
by class including student name, attendance, test accuracy, 
current placement, daily page requirement and year-end goal. 

It appears that the program's key feature is goal-setting. 
The objective is to improve student achievement through 
setting goals and publishing frequent reports. The teacher 
chooses curriculum-specific goals in terms of textbook page 
requirement. The goal states the specific duties of the 
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student in graphic terms. An indication of what must be 
accomplished in textbook reading during the school year is 
also included. 

The program keeps track of all of the progress towards these 
goals and generates reports and summaries for students, 
parents, principals, superintendents and even the school 
boards. It appears to be usable at almost any school level. 

Presently, the software is available for the Apple II -i- , with 
48K-byte RAM, using Apple Operating System 3.2 or 3.3. A 
single disk drive and an 80-column printer are also required. 
The program is written in Applesoft Basic. Versions for the 
TRS-80 models II and III are also available. The cost is $50. 

CAIware from Micro Gnome, Elkridge, MD, is a software 
system for authoring CAI programs. 

One of the main factors limiting the use of computers in 
education is the lack of good teaching software. In the past 
two years, there has been a significant increase in the amount 
of educational programs available for microcomputers. With 
so much ready-to-use software, teachers can begin applying 
microcomputers without having to know how to program. 
Most of the available programs fall into the K-12th grade 
ranges concentrating primarily on math and grammar skills. 
Although there is much software available now, there will 
always be teachers who cannot find software related to their 
subjects. And there are teachers who want to create special 
learning programs. 

To create educational software for a microcomputer requires 
a combination of skills. First, it takes subject matter expertise. 
A person writing a program must know the material he is trying 
to teach. Second, programming skills are required. The subject 
matter must be programmed in one of the existing computer 
languages. All microcomputers use the Basic language, which 
is relatively easy to learn and use. Nevertheless, it is still a 
stumbling block for many teachers. 

PILOT is another microcomputer language designed 
specifically for creating software. It is easier to use than 
Basic, but is not available on as many computers. And it still 
requires a certain amount of programming expertise. The 
need to program the microcomputer puts off many teachers 
who want to create educational software. 

Recognizing this problem, a. number of educational publishers 
have created special authoring systems. This is a piece of 
software that allows the teacher to create an educational 
program with no programming knowledge. CAIware is not a 
programming language as such. It is a true authoring system. 
In that it guides the software writer in well-defined prototypes 
and formats for organizing educational material. CAIware 
provides five basic form^its. These include multiple choice 
questions with up to eight choices per screen, four short 
answer questions per screen, and three different formats for 
text. To use the program, the author simply selects the 
desired format and enters the material to be learned. 

When using Basic or PILOT, the length of a CAI lesson is 
usually limited by the computer's memory size. However, with 
this program, it is mass storage device capacity (cassette or 
floppy) that limits lesson size. This allows a teacher to create 
lessons and programs of virtually any desired length. 

CAIware is an efficient program in that it allows anyone to 
create teaching programs quickly and easily. There is no 
need to learn to use a programming language. Teachers 
simply organize the material they want students to learn, sit 
down and enter it into the computer. With programs like this, 
teachers can immediately begin using the microcomputer to 
create special testing and teaching programs. 

The program is available for the TRS-80 models I and III. 
The cassette version will run in 1 6K bytes of RAM and sells 
for $42.95. A super version is available on cassette form for 
$64.95. It includes special features for review and editing of 
the lesson material after creation. A disk version, CAIware 2D, 
is also available for $1 25. It includes graphics capability, plus a 
student record feature that allows a teacher to keep track of 
each student's performance by session, lessons and question. D 
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Tire Store Goes Network 

You have an appointment for a brake job at the local tire 
store. Upon reaching the store, you tell the counter sales- 
person what your car needs and he punches the information 
into an Apple computer. The system then checks the parts 
inventory, verifying that your older-model car's parts are in 
stock, giving their corresponding prices. An estimate is 
printed, and you're on your way. The service manager looks 
at your estimate before inspecting your car. To do this, he 
uses an Apple computer networked to other Apples in the 
store. When he spots two bald tires on your car, he checks 
the computer to see if the neighboring tire store carries this 
hard-to-get stock item. It does, and he adds the other store's 
price to your estimate. He taps a couple of more computer keys 
and verifies that these tires are on order. When you call back 




Multiuser 
microGomputers-up to 
19MB Winchester/Tape 
from $8,995' 



For performance 

Enhanced CP/M-MP/M or 
OASIS multiuser operating sys- 
tem for the speed of a mini with 
the ease of a micro— supports up 
to 8 terminals and 16 printers. 

For Winchester/Tape perform- 
ance, you just can't buy a better 
multiuser microcomputer than 
the Dynabyte 5710. Take our 
5V4" Winchester disk drive. 
Either 12MB or 19MB capacity 
with a removable 17MB Cart- 
ridge tape drive. 

Packaged in a single, compact, 
table-top box. 

*5710-A2-64K, 12MB Winchester 17MB Carcridgo Tnpc 
5710-B2-64K, 19MB Winchester 17MB Cartridge Tapo- 
CP/M; MP/M-tradL-marks of Digital Research, Inc. OASIS- 
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See for yourself 

All Dynabytes are backed by 
Dynabyte's engineering expertise 
and reputation for high quality. 
We'd like to tell you more. Call 
now! 800-538-3939. In Califor- 
nia, 408-263-1221 or write 
Dynabyte, 521 Cottonwood Dr., 
Milpitas, California 95035. 
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Business Computers 



-$8,995 (list) 
-$10,450 (list) 

radtmark of Phase One Sy<^tcms, Inc. 



for your final job quote, the secretary reads it to you from the 
office terminal. After you okay the work, it's completed. Later 
that day when you come back for your car, the counterperson 
prints out your invoice. Your account is cleared as soon as 
you hand over the check, and you haven't seen a piece of 
paperwork being shuffled during the whole transaction. 

Sound like a store of the future? Not if your local garage is 
either of Dave Drucker's Goodyear Tire Centers in Wheeling 
or McHenry, IL. 

Drucker is an ex-IBM systems salesman who now manages 
a Goodyear franchise. When he first saw the mountains of 
paperwork required of a franchisee, Drucker began to auto- 
mate the business, realizing that in a year he would save 
enough money to pay for the system. One good use for his 
system quickly led to another. 

Each computer Drucker uses is a 64K-byte Apple II with 
Apple Disk II and Controller, Apple Language System, Apple 
parallel and serial interface cards and a clock card. To network 
his system, he uses a Corvus 5M-byte hard disk, a Corvus 
Mirror System, a Corvus Constellation software package and 
a CRT terminal. The Constellation software secures his 
information from unauthorized users— even for single-user 
systems. (Single users may find that 96K-byte Apple Ills with 
5M-byte hard disk drives are cheaper than Apple lis because 
the Apple Ills wouldn't need CRTs, yet would provide ample 
storage capacity.) 

A Centronics interface controls the parallel printers and a 
Stadfield Parallel Multiplexor lets Drucker run the printers 
independently. However, dual printer systems can be con- 
figured without the Stadfield Multiplexor if at least one of the 
printers is serial and can be run from slot two. 

"In December 1 978, 1 started with a pilot system written in 
Basic that used seven floppy disk drives. It took 24 seconds 
to do one inquiry," Drucker explained. "Yet, I saw so much 
potential in the system that in early 1 979 I bought a Corvus 
hard disk and an Apple Language System and started pro- 
gramming. Since then, I opened a second store in February 
1980 and each store went multi-user in October 1981 ." 

Drucker's larger store employs a three-user system. The 
smaller store is able to get by with a single Apple most of the 
time, although Drucker powers up a seond Apple during peak 
periods. All of the systems have independent, separate 
processors using independently-written programs, yet they 
share the same data files. 

"This means that if the service manager, the secretary and 
the counterperson all want to use their systems at once, they 
aren't slowed down by divvying-up computer cycles," Drucker 
said. "However, much of the credit is due to the Corvus 
Constellation software, which is the traffic cop checking 
whether the files are in use or not before proceeding to do a 
user's request. If the file is already in use, the traffic cop lets 
the user know and then obtains the file when it's available." 

Included in the software is a security system that keeps 
unauthorized users from accessing the system. Yet Drucker 
had to create his own application software to handle what 
Corvus couldn't: he had to protect his sales orders from the 
duplicate inputs common to multiple-user systems. Corvus 
will lock users from a file, but Drucker needed to program 
locks on a record-by-record basis so that multiple users could 
access individual sales orders from the shared orders file. 

"When a sales order is accessed by one system, the locks 
keep anyone else from accessing it," Drucker said. "Because 
of the locks, we haven't had any problems with separate 
computers colliding while trying to update the same file at the 
same time, and we've avoided data inaccuracy problems such 
collisions create. This is crucial to us because my mechanic 
and sales incentive systems, inventory management system 
and accounting functions are by-products of the counter 
sales system. 

"The record locks would be especially important in larger 
stores where users run four or five Apples concurrently. 
However, I'm really happy with my Corvus. The Constellation 
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software lets me program almost without regard for the 
collision problem. All that's needed is a branch to a locked 
procedure before an update and another branch to an unlocked 
procedure after it's done. Yet I can still find any of my 8,000 
inventory items in just two seeks," he said. 

"The fantastic thing is that the combination of very fast 
disk access from the hard disk and the fast execution of 
compiled Pascal programs has cut the former 24-second 
inquiries down to one or two seconds, even with multiple 
computers contending for the files." 

Realizing that he'd hit upon a good thing, Drucker created 
more software as he expanded his system. He developed an 
inteWigent switch that lets him run three printers from one 
Apple. Drucker managed this by programming a software 
selectable parallel switch connected to a standard Apple 
parallel printer card and plugging the card into the input side 
of a Stadfield Parallel Printer Multiplexor. The multiplexor's 
circuitry recognizes specific code and, based upon the user's 
input, tells each of the printers what and when to print. 

Drucker Included this utility in all his programs to give his 
users greater flexibility. For instance, one printer can print 
out a listing of the store's entire inventory while the other two 
are printing work orders and sales invoices. "The low cost of 
today's printers allows us to afford separate printers dedicated 
to continuous forms, work orders, invoices, and stock forms 
or reports, which eliminates the forms-handling problems 
attendant with cut forms," Drucker said. Networking between 
both stores has also increased user and inventory flexibility. 
Drucker's inventory data base checks stock by size, price, 
style, product line, whether the products are on order for 
either or both stores, and what the costs are for each store. 

It is especially convenient because the Apples keep tabs 
on his store's daily activity. The systems control the forms 
sequence, assigning a number to every document as it is 
used. "I may use 15 work orders before I use an invoice, so I 
can't rely on forms coming out of the computer in sequence," 
Drucker said. "I also found that a heavier stock work order 
form weathers the garage grease better." 

At the ehd of the day, Drucker's system automatically 
prints out a one-line recap of transacted invoices. He uses 
this report to balance the cash drawer and to determine his 
cash deposit. He then adds any new part numbers that he 
received to inventory that day and sends a detailed report of 
all invoices to the Goodyear headquarters. 

"The counterpeople used to be completely occupied writing 
up invoices at the end of the day, since that is when most work 
is completed and since that is when most customers pick up 



their cars," Drucker said. "Now the counter force just presses 
a button and the invoices are out; then they press another 
button and the close is completed according to standards I 
have prescribed and enforced by means of the system. Error 
rates are way down and those that do occur are spotlighted 
by an exception report. My confidence in the accuracy of my 
system's cash-handling has increased dramatically. This 
system saves us so much time, it is almost an employee 
benefit. Yet it is insurance for me because I can look at a 
couple of pieces of paperwork and know where we stand, and 
that the results were computed accurately." 

$3,000 savings per store per year 

Drucker will continue to expand his system. "In the future I 
want files on the make and model of each car, but I don't know 
yet what data I want to save. I also want to start projecting 
orders by looking at last year's demand and analyzing my 
product flow. Currently, I use VisiCalc for planning, sales 
forecasting and expense budgeting. We have a year's sales 
captured on a month-by-month basis now, and this was a 
great aid in putting together our major order of the year," 
Drucker said. 

Even though his system isn't in final form, Drucker can 
already prove he's saving money. He has improved his 
inventory turnover by one-half-turn a year and expects to 
improve it another half -turn when he completes his forecasting 
program. "It costs a minimum of 30% to carry inventory, so I 
estimate that I've saved $3,000 per store from this year's 
extra half-turn of inventory. The savings from that one aspect 
pay for a good deal of my system," he said. 

"We have improved sales partly because we do a better 
job of stocking the right items and partly because the system 
makes it easy to find an acceptable substitute when we are 
out of stock. Plus, the computer-printed invoices present a 
professional image to our customers, which gives them 
confidence in us. Computer-printed work orders have helped 
keep our service department from making mistakes arising 
from illegible handwriting, and the incidence of pulling wrong 
stock is down as well." 

Drucker said that, by some standards, his business is 
undercapitalized in today's economy, as are many other small 
businesses. However, his improved inventory control, together 
with the number-crunching capabilities of his Apple-based 
system, have allowed him to grow rapidly without a major cash 
flow problem. Because Drucker feels there are many tire and 
service centers that would benefit from his software, he recently 
formed On Time Systems, Wheeling, IL, to market it. D 
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Features: 


• True Critical Path Scheduling: 


• Comprehensive Management Reporting: 
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by Mike Heck 



New Systems in Commodore Line 

Two computer systems recently introduced by Commodore, 
King of Prussia, PA, are designed to complement the Vic line 
at both the high and low ends. The high-end Commodore-64 
resembles the Vic-20 and the low-end Vic-10 provides 
surprising graphic and music-generation capabilities. 

Commodore placed the design emphasis on these machines 
where it would be noticed: computing capabilities, with the 
651 OA microprocessor; display, using the Vic II chip, and 
sound, with the 6581 Sound Interface Design Synthesizer. 

Both systems rely on a number of state-of-the-art integrated 
circuits designed and produced by Commodore's MOS 
subsidiary. The new 651 OA microprocessor, using the same 
instruction set as the familiar 6502, is common to both 
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COMPUMAX now has fwo easy-to-use software 
packages to help streamline your demonstration and 
training processes! 

DEMOMAKER® will allow you to make your own 
automatic demonstration diskettes on a microcom- 
puter WITHOUT KNOWING ANY PROGRAMMING 
LANGUAGE! All you do is type in your material in 
PLAIN ENGLISH — including charts, graphs, and 
illustrations — and "time" the pages to stay on the 
screen for as long as you'd like. You can even set up 
your demo to respond to feedback from your viewers. 
Then use the color option to catch the eye of your 
audience, and your autoboot demo is ready to go! 

MICROTEACH®, the parent product of DEMO- 
MAKER, enables you to write training material on a 
microcomputer in plain English (or SPANISH!). Of 
course, you still have the same graphics, color, and 
timing capabilities of DEMOMAKER, with the added 
plus of being able to include exam questions in 5 dif- 
ferent formats. Also, the trainees can take the training 
course directly from the computer, and their answers 
to test questions will automatically be graded for you! 

For more information on DEMOMAKER and 

MICROTEACH, currently available for the Atari 
800 and Apple II Microcomputers, consult your Dealer 
or contact: 



P.O. Box 7239, MenloPark, CA 94025— (415)854-6700 
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computers. The 6510 A contains additional input/output lines 
to handle increased processing required by the new systems. 

Since the 651 OA microprocessor Is upward-compatible 
from the 6502, machine language programs running on other 
Commodore computers will not require much conversion to 
run on the Vic-10 or Commodore-64. There will also be a 
number of Commodore product-emulator programs available 
for the 64K machine to avoid converting programs. 

Both machines also rely on a new 6566 Vic II display chip. 
This circuit handles all the display characteristics that would 
normally require a character generator and other supporting 
circuits for color and graphics. 

Video display on both machines is 40 columns by 25 lines 
with independent foreground and background colors. Sixteen 
text colors are provided, eight more than from the Vic-20. In 
the text mode, all the normal Pet graphics, the 64 special 
symbols standard with all Commodore computers, are available. 
Additionally, a user can construct programmable characters 
to replace the normal character set. 

Each unit has a high-resolution graphic mode, 320 by 200 
points (pixels). Sixteen colors can be used simultaneously. To 
facilitate game graphics and animation, 256 independently 
movable display objects (sometimes called sprites) can be 
created, with up to eight objects per line. 

Each object is 21 by 24 pixels and up to three colors per 
object are allowed. There is also collision detection between 
objects— a program can tell if one object hits another and can 
then determine what to do next. You can also select object 
display priority— whether one object will move in front of or 
behind another. 

Independent magnifications in both horizontal and vertical 
directions for each object are also possible, adding much 
versatility in graphics creation. To make movement easier and 
smoother, you can scroll objects in horizontal and vertical 
directions, pixel by pixel. Programming movable objects is fairly 
straightforward, even from Basic. Once a shape is created, 
its position can be changed by simply updating the X and Y 
coordinates that determine the object's position on the screen. 

The Commodore-64 has a number of high-resolution modes 
not possible with the Vic-10. These include a multi-color 
mode with 200 by 1 60-point resolution, an extended multi- 
color mode with 320 by 200-point resolution, and two bit-map 
modes with the same respective resolution as above. These 
extra modes give additional colors in each pixel zone and 
allow graphics design flexibility. 

Three voices— each spanning nine octaves 

SID produces three independent voices, each with a nine- 
octave range. Four waveforms are possible: sawtooth, 
triangle, variable pulse and noise. The sound synthesizer also 
contains a programmable ADSR (attack, decay, sustain, 
release) generator. 

A programmable filter, independently selectable for each 
voice, is included. This filter contains low pass, high pass, 
band pass and notch outputs. The sound synthesizer also has 
variable resonance and a master volume control. With all of 
these features, you have almost complete control over the 
type of sound produced by either machine. 

Another area common to each machine is an extension of 
the system bus for plug-in cartridges. The cartridges are 
small— about 2 in. by 272 in.— but can contain RAM or ROM. 
The cartridges will allow up to 1 6K bytes of ROM and 2K bytes 
of RAM. Both machines have two game controller sockets 
accepting a joystick, double paddle or lightpen. Each computer 
has direct audio and video output for connection to an audio 
amplifier and video monitor, and an RF modulator is supplied 
for hookup to a standard TV set. But the similiarities end there, 
as each machine is designed for a totally different purpose. 

The Vic-10 is intended primarily as a game machine with 
music synthesizer capabilities. It is made up of a flat-panel 
keyboard, contains 2K bytes of RAM, and can perform limited 
computing by using a Basic language plug-in cartridge. 

MAY 1982 



There's one CP/M" electronic 
spreadsheet that has the power to 
^^ do more for you: ^^ m 

SuperCalc 

mby Sorcim 



The SuperCalc'" program by Sorcim is recognized 
as the most powerful electronic spreadsheet you can 
buy. It works with any microcomputer system that 
runs on CP/M®: Altos, Apple, CompuPro, IBM, Northstar, 
Osborne, Wang, Xerox, and Zenith to name a few. 

It's also the only electronic spreadsheet able to 
take full advantage of the IBM Personal Computer's 
expanded memory. 

With the SuperCalc program you need change only 
one variable, and you see instantly how that change 
affects your assumptions or forecasts. And Super- 
Calc's exclusive AnswerKey™ walks you through the 
program by letting you stop and ask "What should 
I do next?" 

Don't buy an electronic spreadsheet until you've 
learned about the power of SuperCalc. 



Send me your brochure, The Power of SuperCalc;"^ which 
explains why SuperCalc^'^ is the most powerful electronic 
spreadsheet you can buy. 

Name ■. 



Address. 
City 



State- 



-Zip_ 



Send this coupon or write Power of SuperCalc''' on the back 
of your business card and send to Sorcim Corporation, 
405 Aldo Avenue, Santa Clara, CA 95050 (408) 727-7634 
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The powerhouse of software. 

SORCIM 
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CP/M^ SOFTWARE 



For The Small Business System 



HIGH - QUALITY CXFMERCIAL GRADE SOFTWARE * 

DESIQrtD FOR VERY HEAVY DAILY OT^FICE USE * 

AirrCMATIC EATA P0CTIN3 TO GENERAL LEDGER * 

RUNS CK FLOPPY-DISK OR HARD DISK SYSTEJ1S * 

REQUIRES CP/M WITH 2 DISK CRIVES AND 48K * 



INSURANCE AGENCY - FOR INDEPENDENT AGENCIES 
HANDLING COVERAGES FROM ONE OR MORE CARRIERS. 
HAS AUTOMATIC POLICY CREATIONS PLUS RENEWALS, 
INVOICING & POSTING OF COMMISSIONS BY PRODUCER, 
CARRIER, AND CLIENT. HAS DIRECT AND AGENCY 
BILLED STATEMENTS ROUTINES, DETAILED ACCOUNTS 
CURRENT, PLUS MANY OTHER CLIENT AND AGENCY 
PRODUCTION REPORTS AS WELL AS A POLICY LOSS 
HISTORY FILE. 

MEDICAL MANAGEMENT - FOR SMALL TO MEDIUM 
CLINICS. PATIENT FILES, CASE HISTORY FILE, 
AND FULL APPOINTMENT SCHEDULING FILES. HANDLES 
ICDA-9 DIAGNOSIS CODES AND CPT-4 PROCEDURE 
CODES WITH STANDARD OFFICE CHARGES. HAS AUTO- 
MATIC MONTHLY STATEMENTS, SUPER-BILLS, AND 
PRINTING OF AMA INSURANCE CLAIM FORMS AS WELL 
AS PRODUCTION ANALYSIS, RECALL, INQUIRY, AND 
OVER TV/ENTY OTHER REPORTS. 

, DENTAL MANAGEMENT - SIMILAR TO MEDICAL EXCEPT 
DESIGNED FOR ADA PROCEDURE CODES AND CHARGES 

, AND ALSO PRINTS TOOTH AND SURFACE ON STANDARD 
ADA INSURANCE FORM. BOTH SYSTEMS HAVE A FORMS 
MENU FOR PRINTING ADDITIONAL STATE AND LOCAL 
INSURANCE FORMS AS WELL AS SPECIAL STATEMENTS. 

LEGAL TIME ACCOUNTING - FOR LAW^OFFICES. 
HANDLES CLIENT FILES AND ATTORNEY APPOINTMENT 
REGISTER. ACTIVE CASE FILES ARE CATEGORIZED BY 
CASE TYPE, CLIENT, ATTORNEY, CASE NUMBER, AND 
DATE. HAS AUTOMATIC DEFAULT FOR STANDARD FLAT 
RATE OR HOURLY CHARGES BY CLASS OF SERVICE WITH 
MONTHLY ANALYSIS OF TIME SPENT BY EACH ATTORNEY 
IN EACH CATEGORY. LINKS FOR PRINTING STANDARD 
LEGAL FORMS & REAL ESTATE FORMS ALSO PROVIDED. 

PROPERTY MANAGEMENT - THIS IS CNE OF THE MOST 
I COMPLETE SYSTEMS ON THE MARKET TODAY FOR THE 

PROFESSIONAL MANAGEMENT COMPANY! ALLOWS 

COMPLETE HANDLING OF ONE OR MORE GROUPS OF 
1 RENTAL PROPERTY OR COMMERCIAL BUILDINGS IN A 

SINGLE CONSOLIDATED LEDGER WHILE MAINTAINING 
[SEPARATE COST-ACCOUNTING ON EACH BUILDING. 

HANDLES ESCROW DEPOSITS, MONTHLY STATEMENTS TO 
I RENTERS, AND MUCH MORE. 

PLUS ON-LINE ORDER-ENTRY, REAL ESTATE MULTI- 
I LIST, GENERAL LEDGER, ACCOUNTS PAYABLE, 
I ACCOUNTS RECEIVABLE, FINANCIAL ANALYSIS, FULLY 

I^^T^RATED word PROCESSING AND SPELLING, DATA 
I BASE MANAGEMENT, AND CP/M FOR TANDY MODEL II ! 

! * CP/M IS A PRODUCT OF DIGITAL RESEARCH * 



OPERATOR'S MANUALS AVAIU^IE SEPARATELY * 

UNIVAIR INTERNATIONAL 

10327 LAMBERT INT'L AIRPORT 
ST. LOUIS, MISSOURI U.S.A. 63145 

(314) 426-1099 



With the Basic language cartridge, it becomes a teaching 
machine. You can also design some limited applications to fit 
the available RAM. 

Users can add a cassette recorder for program loading and 
saving through a built-in cassette interface. The mini-Basic 
.doesn't support multiple files or other specialized functions 
available in the full Pet Basic, but for the minimal computing 
for which the system will be used, the cassette functions 
should be sufficient. 

The keyboard, identical on all Vic products, supports 
upper/lower case and shows Pet graphic characters on the 
key areas. Some of the software initially available will include 
a number of space games, a music maker cartridge and 
converted versions of programs currently running on the 
Vic-20, such as Sargon II chess, and the Bally/Midway arcade 
gems, such as GORF and Omega Race. 

The Commodore-64 has much in common with the Vic-20. 
On the surface, they look alike— the cases are just different 
colors. The Commodore-64 has 64K bytes of RAM, has the 
ability to accept other microprocessors through plug-in 
cartridges, and supports six levels of high-resolution graphics. 
The Commodore-64 also contains many of the same interfaces 
as the Vic-20. An eight-bit user port is retained for attaching 
the Vic modem or accessory communication cartridges and 
an RS-232 interface is available for standard printers or other 
RS-232 devices. 

A cassette interface allows use of programs and files 
created on all other Commodore computers and Basic 
programs written for 40-column Pet computers should run 
without modification. 

The only exceptions are programs that POKE screen 
memory locations. This area is different on each Commodore 
system and to ease the incompatibility problem. Commodore 
plans to have a Pet emulator to eliminate Basic program 
conversion. The emulator would make the Commodore-64 
operate like a Pet in most areas. But machine language 
programs would still need some work to operate properly. 

The unit can use Vic peripherals such as the single-disk 
drive and graphic printer and with the addition of an IEEE-488 
cartridge, it will run any Commodore peripheral. 

There is some thought of implementing a new disk to 
attach directly to the expansion slot. This would allow a disk 
with much higher transfer rates than possible with the serial 
bus or IEEE, traditionally slow with Commodore equipment. 

The same software cartridges that work on the Vlc-10 will 
plug directly into the unit. All games designed for the Vic- 10 
will operate properly, but the Commodore-64 is not a game 
machine. With its 64K bytes of RAM (40K bytes are user- 
accessible for Basic programs; 52K bytes for machine 
language programs), you can apply real business applications 
on this machine. 

A word processor along the lines of Wordcraft-80, a screen- 
oriented word processor that runs on the CBM line, is planned 
along with an electronic spreadsheet similar to VIsiCalc. A data 
base program and dedicated mailing list application are also 
part of the first software packages designed specifically for 
the unit. 

The unit's most impressive feature is its ability to accept a 
Z80 microprocessor cartridge. CP/M, a standard operating 
system, will run on the unit with this cartridge. With CP/M, 
you have access to a wide variety of business packages that 
will run without modification. 

Where do the new systems fit into the Commodore product 
line? The Vic-10 is a game machine, music synthesizer and 
elementary computer, but nothing more. The Vic-20 (see 
article on page 40) is the base of the Commodore personal 
computer line (designed first as a game machine and then for 
people who want to get started in computing at a very low 
•price, with the ability to expand as user needs grow). 

The Commodore-64 Is a sophisticated personal computer 
for those who can use its power and capabilities. It can also 
handle certain business applications. D 
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Before you buy 
any printei; 
give it this test. 



other IMP-4 



GREAT GRAPHICS 
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SIMPLE PLUG-IIM 
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3-WAY PAPER 
HAIMDLIIMG 
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LIFETIME 9->X^RE 
PRINT HEAD 
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MODERN STYLING 
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Only IMP-4 gives you bi-directional printing of dot addressable 
graphics at no extra cost. And with our Quad Density feature, 
you can even print 19008 dots per square inch! Thafs more than 
twice the resolution of Epson's finest) 

Apple, TRS-80, PET, Atari, HP., you name it. We've got the 
industry's widest range of interfaces ready to plug into 
your computer. 

Axiom's IMP-4 lets you use single sheets, roll paper, or 
continuous tractor-fed forms. On other printers these features 
are probably expensive options, if available at all. 

Axiom's rugged head prints good looking tightly formed 
characters with lower-case descenders, 6 different character 
sizes and boldfaces too, all printed bi-directionally at up to 
lOOcpsI 

Styling isn't the main reason you choose a printer, but isn't it nice 
to know you're getting a printer that will also look great in your 
office or home? 



Score 2 points 
for each answer. 
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AXIOMS new IMP-4 
scores a'lO." 



" LMP-4 printer shown with 
r'ption,M sound shield. 
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SolLibes 
MaikGaratz 



KEEP ABREAST 
WITH THE BEST 

from 
— -Osborne/McGraw-Hill 



Interfacing to 

S-100/IEEE 696 Microcomputers 

Sol Libes and Mak Garetz 

This book assists S-1 00 users in expanding 
the power and utility of their systems. It 
describes the S-1 00 bus with precision 
and detail. Various chapters describe its 
mechanical and functional design, logical 
and electrical relationships, bus inter- 
connections and bussing techniques. Both 
parallel and serial interfacing are described, 
as well as interfacing the RAM, ROM and 
the real world. Additional chapters discuss 
D/A and A/D conversion, interrupts, timers 
and direct memory access. 
Order No. 0-93 1 988-37-3 $15.00 

Microprocessors for 

Measurement and Control 

David M. Auslander and Paul Sagues 

This book is written in the interest of 
controlling mechanical equipment with a 
microcomputer. It explores techniques for 
designing mechanical and process 
equipment without the prior knowledge of 
machine or assembly language. The reader 
is led through case studies, beginning with 
simple devices and graduates with the 
complete plans to build prototype systems. 
Order No. 0-931988-57-8 $15.99 

Some Common BASIC Programs 
Lon Poole and Mary Borchers 

This book contains program listings and 
documentations for 76 short programs 
covering financial, mathematical, statistical 
and general interest applications. Every 
program has been tested; examples and 
sample program runs are published with 
the source listings for each program. 
Order No. 0-931 988-06-3 $1 4.99 



6502 Assembly Language 

Programming 

Lance Leventhal 

This book views assembly language as a 
means of programming a microcomputer 
system. It explains assembly language 
programming, describes the functions of 
assemblers and assembly instructions and 
discusses basic software development 
concepts. A special section on structured 
programming rounds out the discussion of 
programming examples, from simple 
memory load loops to complete 
rudimentary design projects. 
Order No. 0-931 988-27-6 $16.99 



Z-80 Assembly Language 

Programming 

Lance Leventhal 

This book views assembly language as a 
means of programming a microcomputer 
system. It explains assembly language 
programming, describes the functions of 
assemblers and assembly instructions and 
discusses basic software development 
concepts. A special section on structured 
programming rounds out the discussion of 
programming examples, from simply 
memory load loops to complete rudimentary 
design projects. 
Order No. 0-931 988-21-7 $1 6.99 

WordStar Made Easy 
Walter A, Ettlin 

This book applies a hands-on approach to 
learning WordStar, an extremely popular 
and yet practical word processing system. 
This self-teaching manual allows you to use 
WordStar starting with Lesson 1 . Hours of 
frustration can be eliminated by following 
the 14 time-saving lessons and examples 
presented here. By teaching you to use 
this contemporary program one step at a 
time, this book enables you to use 
WordStar comfortably without the Inherent 
burdens of teaching yourself a new 
system. It comes with a convenient pull-out 
Command Chart that can be kept nearby as 
a quick reference to all of WordStar's most 
useful commands. 
Order No. 0-931 988-69-1 $7.95 

CP/M® User's Guide 
Thorn Hogan 

If you haven't yet purchased CP/M® for 
your system, this book will help make your 
first use of CP/M® much easier. If you 
already have a CP/M® -based computer, 
the book presents everything you'll need in 
order to jockey your disks like an expert. It 
begins by giving an overview of PC/M, then 
describes types of CP/M® and their 
compatibility. It also explains why there are 
different types of CP/M® . All CP/M® and 
their commands and utilities are explained 
in detail. The next section covers programs 
and how to run them. Both sections are 
meant to be used alongside your computer 
as helpful references. Finally, the book 
makes important suggestions for optimum 
use of your computer system. 
Order No. 0-931988-44-6 $12.99 




Apple II User's Guide 
Lon Poole, Martin McNiff 
and Steven Cook 

It's all here in the new Apple II User's 
Guide. This guide will compliment your 
owner's manual and give your a heightened 
understanding of your Apple II. With this 
book you'll be able to program in BASIC. 
You'll be able to use the sound and 
graphics features of the Apple II to create 
your own colorful video games. There's also 
a review of the Apple II printer as well as a 
chapter on controlling "Real" processes, 
like burglar alarms and appliances. 
Order No. 0-931 988-46-2 $15.00 



Practical BASIC Programs 
edited by Lon Poole 

This book is especially useful in small 
business applications. It solves problems in 
finance, management decision, mathematics 
and statistics. It requires no prior 
programming knowledge. Each program is 
thoroughly documented. The book contains 
sample runs, practical problems, BASIC 
source listings, and an easy to follow 
narrative to help you realize the potential 
uses of each program. 
Order No. 0-931 988-38*1 $1 5.99 
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Adam Osborne • Carroll S. Donahue 



PET/CBM Personal Computer 

Guide, 2nd Edition 

Adam Osborne and Carroll Donahue 

If you are thinking about buying any 
personal computer, this book will show you 
what the PET can do for you. If you've just 
bought a PET of CBM, this is the book you 
must have to really understand your 
computer. By using the examples found in 
this book, you'll quickly get your PET/CBM 
up and running. These examples are 
thoroughly documented so you can learn 
how and why the programs work. It's the 
how and why that are important in learning 
to make the PET work efficiently for you. 
This book covers everything you'll need to 
be a master of your PET. 
Order No. 0-931 988-55-1 $1 5.00 

Some Common BASIC Programs 

Atari Edition 

Lon Poole, Mary Borchers 

and Steven Cook 

You can key these 76 short programs 
directly into your Atari 400 or 800 
computer and own a powerful collection of 
financial, statistical and mathematics 
programs. Each program is presented with 
complete source listings, documentation 
and sample execution. They will provide a 
rich addition to your programming library. 
Order No. 0-931 988-53-5 $1 4.99 



CBASIC User Guide 

Adam Osborne, Gordon Eubanks 

and Martin McNiff 

The CBASIC language may be the most 
advanced version of BASIC in existence. 
Like PASCAL, CBASIC requires no line 
numbers and lends itself to highly organized, 
structured programs— programs that are 
readable, modular, and easy to change. 
This guide makes CBASIC as easy to learn 
as ordinary BASIC and is more than a self- 
teaching textbook: it is the definitive 
reference on the CBASIC language. 
Order No. 0-931988-61-6 $15.00 

Running Wild 
Adam Osborne 

Take a second look at your calculator or 
digital watch. These simple devices are the 
beginning of what promises, or threatens, 
to be the next industrial revolution: it will 
be based on microelectronics. Within the 
next decade, roughly half of today's jobs 
will change drastically, or disappear 
altogether. Will the coming years prove to 
be a dream or a nightmare? Understanding 
the facts of microelectronic advancements 
could make the difference. 
Order No. 0-931988-28-4 $3.95 



Business System Buyer's Guide 
Adam Osborne and Steven Cook 

This guide cuts through the jargon and 
unravels the task of buying the right 
computer system. It helps you to analyze 
your computer needs by applying the same 
know-how that made your business a 
success. The book provides solid 
information on how to determine your 
needs, how to choose software and 
hardware for all business applications, what 
to expect from vendors, what to avoid, and 
what questions you must ask. It also 
provides detailed information on products, 
manufacturers, retailers, and the whole 
microcomputer marketplace. 
Order No. 0-931988-47-0 $7.95 



Some Common BASIC Programs 

Apple 11 Edition 

Lon Poole, Mary Borchers 

and David M. Castlewitz 

You can key these 76 short programs 
directly into your Apple II computer and 
own a powerful collection of financial, 
statistical and mathematics programs. Each 
program is presented with complete source 
listings, documentation and sample 
execution. They will provide a rich addition 
to your programming library. 
Order No. 0-931 988-68-3 $1 4.99 
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POWER IN 

YOUR POCKET 

by Bob McElwain 




Budgets: A Different Approach 

Budgets are difficult to set up and impossible to live with. 
The accompanying program makes the task easier. 



The program accepts amounts from your checkbook, 
requesting a category number for each amount (i.e. Housing, 
Food, Transportation). At the end of each entry for a month 
(or any suitable period), the totals for each category and the 
percent of total expenditures are displayed. 

Since there can be unusual variations In any given month, 
the program continues by averaging the current month with 
orevious months. Averages are displayed in each category, 
along with the percent of change over the previous average. 
This procedure, averaging, tends to dampen peaks, such as 
the cost of a new washing machine or car repairs. 

The average is a moving or rolling average. As new averages 
are computed and compared to the previous average, the 
data for each period is backed off to the position of the 
previous period and the oldest period is discarded. (Note that 
any interruption during these roll-back computations will leave 
data scrambled and unusable.) 

When I use this program, I list the computed totals for each 
month in a ledger. Then I list the moving average in a separate 
portion, allowing me to spot spending trends easily. 

To use the program, begin by deciding on the important 
areas in which money spent should be categorized. (See 
headings In figure 1 as an example.) Almost any category can 





















CAT# 
CAT NAME 


1 
HOME 


2 
UTILITY 


3 
CAR 


4 
MEDIC 


5 
CROC 


6 
HOUSEHOLD 


7 
CLOTHES 


8 
PERS 


9 
MISC 


10 
TOTAL 




PER#1 
% of total 


$347 
24.5% 


$130 
9.2% 


$237 
16.8% 


$240 
17% 


$282 
19.9% 


$30 
2.1% 


$127 
9% 


$4 
.3% 


$17 
1.2% 


$1,414 




AVERAGE 
WITH NO 
PREVIOUS 
PERIOD 
% DIFF 


$347 
100% 


$130 
100% 


$237 
100% 


$240 
100% 


$282 
100% 


$30 
100% 


$127 
100% 


$4 
100% 


$17 
100% 


$1,414 




PER #2 
% of total 


$383 
25.2% 


$105 
6.9% 


$65 
4.3% 


$54 
3.6% 


$295 
19.4% 


$47 
3.1% 


$13 
.9% 


$137 
9% 


$420 
27.6% 


$1,519 




AVERAGE 
W/ONE 
PREVIOUS 
PERIOD 
% DIFF 


$365 
4.9% 


$117.5 
10.6% 


$151 
-59% 


$147 
-63.3% 


$288.5 
2.3% 


$38.5 
22.1% 


$70 
-81.4% 


$70.5 
94.3% 


$218.5 
92.2% 


$1,466.5 




PER #3 
% of total 


$392 
32.5% 


$147 
12.2% 


$110 
9.1% 


$11 
.9% 


$214 
17.7% 


$67 
5.6% 


$94 
7.8% 


$47 
3.9% 


$125 
10.4% 


$1,207 




QUARTERLY 
AVERAGE 
BEGINS HERE 
% DIFF 


$374 
2.4% 


$127.33 
7.7% 


$137.33 
-10% 


$101.67 
-44.6% 


$263.67 
-9.4% 


$48 
19.8% 


$78 
10.3% 


$62.67 
-12.5% 


$187.53 
-16.6% 


$1,380 
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BOY IS THIS 
<X)SnNG YOU 



It's really quite basic: time is 
money. 

And BASIC takes a lot more 
time and costs a lot more 
money than it should every 
time you write a new business 
software package. 

Especially when you 
could speed things up with 
dBASE II. 

dBASE II is a complete 
applications 
development package. 

Users tell us they've cut the amount of code they 
write by up to S0% with dBASE II. 

Because dBASE II is the high performance relational 
database management system for micros. 

Database and file handling operations are done 
automatically so you don't get involved with sets, lists, 
pointers, or even opening and closing of files. 

Instead, you write your code in concepts. 

And solve your customers' problems faster and for 
a lot less than with BASIC (or FORTRAN, COBOL 
or PL/I). 

dBASE II uses English-like commands. 

dBASE II uses a structured language to put you in 
full control of your data handling operations. 

It has screen handling facilities for setting up input 
and output forms. 

It has a built-in query facility, including multi- 
key and sub-field searches, so you can DISPLAY 
some or all of the data for any conditions you want 
to apply. 

You can UPDATE, MODIFY and REPLACE entire 
databases or individual characters. 

CREATE new databases in minutes, or JOIN data- 
bases that already exist. 

APPEND new data almost instantly, whether the 
file has 10 records or tens of thousands. 

SORT the data on as many keys as you want. Or 
INDEX it instead, then FIND whatever you're looking 
for in seconds, even using floppies. 

Organize months worth of data in minutes with the 
built-in REPORT Or control every row and column 
on your CRT and your printer, to format input and 
output exactly the way you want it. 

You can do automatic calculations on fields. 




records and entire databases 
with a few keystrokes, with 
accuracy to 10 places. 

Change your data or your 
entire database structure 
without re-entering all 
your data. 

And after you're finished, 
you can protect all that 
elegant code with our run- 
time compiler. 

Expand your clientbase 
with dBASE II. 

With dBASE II, you'll write programs a lot 
faster and a lot more efficiently. You'll be able to 
write more programs for more clients. Even take 
on the smaller jobs that were out of the economic 
question before. Those nice little f oot-in-the-data- 
base assignments that grow into bigger and better 
bottom lines. 

Your competitors know of this offer. 



The price of dBASE II is %700 but you can try it 
free for 30 days. 

Call for our Dealer Plan and OEM run-time package 
prices, then take us up on our money-back guarantee. 
Send us your check and we'll send you a copy of 
dBASE II that you can exercise on your CP/M system 
any way you want for 30 days. 

Then send dBASE II back and we'll return all of your 
money, no questions asked. 

During that 30 days, you can find out exactly how 
much dBASE II can save you, 
and how much more it lets 
you do. 

But it's only fair to warn 
you: business programmers 
don't go back to BASIC'S. 

Ashton-Tate, 9929 Jefferson, 
Los Angeles, CA 90230. 
(213) 204-5570. 



Ashton-Tate 



©Ashton-Tate 1981 
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I(nterchange) 

l(nterchange) is a general purpose file maintenance program for use 
with the CP/W^ operating system. Since it is a single program 
written in optimized Z-80^'^ code, it is much faster and easier to use 
than other file maintenance programs. Features include: DIR as usual 
p/us listing all files excluding those with a specified character (s), ERA 
as usual plus exclusive erases. Also, a "Q" switch can be used to query 
each erase, a "W" allows erases of R/0 files without query (normally 
you are queried), and an "R" switch if system files are to be included, 
LIST permits listings and uses TAB. WIDTH. LINES and WRAP for 
control, COPY as usual plus exclusive copies and supports the "Q". 
"W" and "R" switches plus an "E" switch for query on existing files. 
STAT with ambiguous, unambiguous and exclusive listings and produ- 
ces an alphabetized listing with file length, total directory entries and 
space used and unused. START-END allows for copying contiguous 
data files, and RENAME as usual plus ambiguous renames. Other 
commands include: QT. DATE. TIME and SETIT (for the QT clock 
board) plus CLEAR, RESET, HELP and TYPE. Disk copies can even be 
continued after a disk full condition by simply inserting a new disk. All 
of this in one program without ever having to leave l(nterchange) and 
wait until you see the speed improvement . . . 

The price for l(nterchange) is $59.95 and the manual is available for 
$10.00 (credited towards purchase). I(nterchange) is recommended 
for 32K or larger systems using CP/M^*^ 2.0 or later. It will not run on 
an 8080 CPU and only User is supported. 

All programs are available on 8" SD or North Star 5V4" disk. 

Microstat is available for North Star Basic. Microsoft's Basic-80 (Rel. 

5.0 or later) or compiler Systems CBasic2. Please specify when 

ordering. 

CP/M is a registered trademark of Digital Research. 

ECOSOFT, INC. 

P.O. BOX 68602 

INDIANAPOLIS. IN 46268-0602 

(317) 283-8883 
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WE DELIVER! 

i DISK DRIVE REPAIR 

YOU CAN COUNT ON 
90 DAY GUARANTEE 
/MSr TURN AROUND 



< Data Tech /Reliance, Inc. 

3 |M1 DISK DRIVE REPAIR 
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Authorized Dealer for Persci Disk Drives 

D'ltecX To You af Substantial Savings 

Mod. #277 $1535.00 Mod. #299 $2800.00 

Case w/ps $345.00 
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be broken down further. For example, "Phone" could be split 
out from "Utilities." "Home" could be split into "Payment," 
"Maintenance," "Improvements" and "Misc." Set A to the 
number of categories needed plus one. (The extra space is 
for the total. For 10 categories, set A = 11 in line 10.) 

Next, decide on the number of periods to be averaged. A 
rolling quarterly average works well for me. Set B in line 10 to 
4, one more than the number of periods. (The extra space is 
for the last average computed.) 

The size of the data array is limited, as described in line 10 
of the program. As listed, you can use 1 3 categories averaged 
quarterly (A = 1 4 and B = 4), seven categories averaged semi- 
annually (A = 8 and B = 7), or whatever suits your needs. If 
more space is needed, many deletions are possible. Lines 
that can be deleted without other changes include 50, 55, 70 
and 75, 99, 120, 135 and 140, 150 and 155, 300 and 305, 
400, 405 and 410. With care, other lines can be deleted and 
prompts can be abbreviated. 

When the program is run for the first time, be sure to 
manually CLEAR all variable space. When "Enter only for 
cont" is displayed, enter any character. This will reset D, the 
divisor for computing averages, and allow entry of category 
headings. When continuing from previous data, be certain to 



A = Number of categories plus one for the total 
B = Number of periods plus one for the last average 
C = Number of program variables 

D = Number of periods to be averaged. 

When the matrix is full, D = B - 1 
E = Temporary value 
F = Index to element of data matrix. 

In general, F = D + (G- 1)*A + H 
G = Row number of data. Note that averages are held 

in rowG = B 
H = Position in a row of a data element 
1$ = Use to accept ENTER only if display approved. If 

any character is entered, the program will branch. 
J = Temporary value 
K = Temporary value 



Figure 2. Variable savings 



press ENTER only to bypass the above. Or RUN 99. (If a 
mistake is made, recovery may be possible by setting D to 
B-1 and RUN 99.) 

There is a problem in finding the average when no previous 
data exists. D is incremented once for each period entered 
until its value is B - 1 , the number of periods to be averaged. 
Hence the first average is the data for the period, the second 
is the average of two periods, and so on. 

Since you will use this program only occasionally, it's 
important to save the data to tape for subsequent use. This 
can be accomplished by the program by adding: 500: PRINT 
#"S": STOP and 600: INPUT #"S": STOP, where S is any 
convenient file name. 

If totals for each category are available, it's not difficult to 
restart the program and enter the totals for previous periods. 
Then the current period can be entered and averaged properly. 

After category totals have been displayed for a period, 
you'll be asked to approve the results. If an obvious error is 
noted, re-entry of the period is possible. (Period totals will be 
reset to zero before the return for re-entry.) If only one total 
is incorrect, you can interrupt the program, restart at line 99 
and enter a value, plus or minus, to correct the bad total. 

You can interrupt the entry procedure any time. When you 
want to continue, restart at line 99. Once the computation of 
averages begins, the program cannot be interrupted without 
loss of data □ Program on page 150 
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FMS-80. THE TWO DOOR 
DATA BASE PLUS _ 
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Door # 1 : Reports you'll use today. 
Door #2: The sky is the limit. 



Te've split the proven, best- 
selling FMS-80 micro data 
base manager into two parts. And 
we've split the price. 

Part one (FMS-81) gives you the 
essential file and reporting features. 
You can quickly create programs 
with input questions a clerk can 
understand, and with reports a man- 
ager can use. 

And FMS-81 with its new manual, 
is so easy to use, you'll be generating 
reports the first day. FMS-81 sells 
for $495. 

Part two (FMS-82) has all the 
fancy stuff. Including an Extended 
File Maintenance language that lets 
you perform virtually unlimited 
manipulation on up to 19 different 
data files simultaneously. 
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Using FMS-82, you or your com- 
puter dealer can make FMS-80 do 
just about anything, FMS-82 sells 
for $495. 

Naturally, FMS-82 is fully com- 
patible with all the files and func- 
tions you generate with FMS-81. 

FMS-81 is so useful, it might 
seem like you'll never need FMS-82. 

But as you expand your use 
of computers, isn't it nice to know 
it's there? 

The FMS family runs under 
CP/M, MP/M, CDOS, and Turbodos. 
Call or write today for a brochure 
detailing the extensive capabilities 
of the Two Door Data Base Manager, 
and the name of your nearest dealer. 

You'll be impressed. 
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1120 San Antonio Road 
Palo Alto, CA 94303 
(415)969-7047 



Q C^/r product 

DJR Associates, Inc. 
2 Highland Lane 
North Tarrytown, 
NY 10591 



FMS-80, FMS-81, FMS-82 

. TM DJR Associates 

CP/M, MP/M TM Digital Research 

CDOS TM Cromemco 

Turbodos TM Software 2000, Inc. 
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Interfacing to 

S-100/IEEE 696 Microcomputers 

Sol Libes and Mak Garetz 

This book assists S-1 00 users in expanding 
the power and utility of their systems. It 
describes the S-1 00 bus with precision 
and detail. Various chapters describe its 
mechanical and functional design, logical 
and electrical relationships, bus inter- 
connections and bussing techniques. Both 
parallel and serial interfacing are described, 
as well as interfacing the RAM, ROM and 
the real world. Additional chapters discuss 
D/A and A/D conversion, interrupts, timers 
and direct memory access. 
Order No. 0-931 988-37-3 $15.00 

Video/Computers 

Charles J. SippI and Fred Dahl 

Readers will be off to a head start on the 
most exciting new idea in home 
entertainment with this information 
handbook that shows how to select mix 
and operate personal computers and home 
video systems. 
Order No. 0-1 3-941 849 $7.95 
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Robot Intelligence 
David L. Heiserman 

This book contains a complete review of 
the history of machine intelligence and 
basics of robotics, and goes in-depth with 
thorough explanations of three progressively 
higher classes of programming response, 
in a project-oriented format. Alpha-I BASIC, 
Alpha-ll. Beta-I BASIC. Beta-ll. Gamma-I. 
and Gamma-IIG are well detailed with step- 
by-step programming tips, flowcharts and 
illustrations. Screen formats, main 
programs and all subroutines are provided. 
Order No. 0-8306-1 191-6 $9.95 

Physician's Primer on Computers 
Jan F. Brandejs and Graham Pace 

This guide explains, in nontechnical terms, 
how doctors practicing in an ambulatory 
setting can benefit from the use of a 
modern computer communications network. 
Step-by-step, the book shows how to 
handle, via computer, such jobs as 
scheduling, history-taking, and billing— even 
how to hook into pharmacies and hospitals. 
Order No. 0-669-00431-6 $18.50 




Home Computers: 21° Questions 
and Answers Volume 2: Software 
Richard Didday 

The main purpose of this book is to get 
you to the point where you can make your 
own informed decisions about what 
software products you want and what 
projects to attempt. 
Order No. 0-918398-01-0 $9.95 
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Computer Games 

for Business, Schools and Homes 

J. Victor Nahigian 

and William S. Hodges 

Based on the premise that programming a 
non-trivial computer game represents a 
formidable design problem, the authors 
offer 27 computer games with complete 
printouts listed for use in any introductory 
course in BASIC. Contains a wide range of 
games both popular and new with helpful 
programming notes for each one. Written 
in 8K of memory BASIC, the games are 
designed for use on any computer and are 
easily customized to individual skill levels 
and systems. 
Order No. 087626-1 66-7 $10.95 

6502 Games Book 
Rodnay Zaks 

This book is designed as an educational 
text on advanced programming techniques. 
It presents a comprehensive set of 
algorithms and programming techniques for 
common computer games. All the programs 
are developed for the 6502 at the 
assembly language level. 
Order No. 0-89588-022-9 $1 2.95 

A-Z Book of Computer Games 
Thomas C. Mclntire 

Here are lots of fun-filled, useful 
programs, for anyone who has access to a 
computer. Filled with colorful game 
programs ready to be run on any machine 
that uses BASIC. They're challenging for 
kids and adults as well. 
Order No. 0-8306-1 062-6 $7.95 

Take AIM: Volume I 
James H. Clark 

This lab and learning manual for the AIM-65 
and other 6502 microcomputers is a 
valuable instruction tool for students and 
practitioners alike. Intended for hands-on 
use, it includes computer precautions, 
programming basics, a glossary, a 
crossindex of AIM-65 documentation and 
operating instructions for the 6522VIA 
keyboard and display. In addition, the 
manual contains more than 30 fully 
documented utility and game programs that 
teach math, data handling, input/output, 
simulation, programming, etc. 
Order No. 0-91 6460-29-X $1 6.95 

The Computer Tutor: Learning 
Activities for Homes and Schools 
Gary W, Orwig and William S. Hodges 

Now everyone can learn how to use his 
personal computer with help from this 
exciting and entertaining collection of 
educational computer programs. Designed 
for parents to introduce their children to 
computing, the entire family will be able to 
join in the fun of computer play. Using 
easy-to-learn techniques, parents can 
experiment with suggestions for modifying 
and personalizing their own family programs, 
while kids will sharpen their math and 
spelling skills, learn the metric system and 
even get a taste of portfolio management 
by playing the stock market. 
Order No. 0-87626-1 47-0 $10.95 
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Using Microcomputers in Business 
Stanely S. Veit 

Written by the owner/manager of one of 
the country's largest computer stores 
selling systems to small businesses, this 
book is an essential background briefing 
for any purchaser of microcomputer 
systems or software. In a fast-moving 
style, without the usual buzz words and 
technical jargon, Veit answers the most 
often asked questions. 
Order No. 0-81 04-51 52-2 $9.95 

Microprocessors for 
Measurement and Control 
David M. Auslander and Paul Sagues 

This book is written in the interest of 
controlling mechanical equipment with a 
microcomputer. It explores techniques for 
designing mechanical and process 
equipment without the prior knowledge of 
machine or assembly language. The reader 
is led through case studies, beginning with 
simple devices and graduates with the 
complete plans to build prototype systems. 
Order No. 0-931 988-57-8 $1 5.99 

Mostly BASIC: 

Applications for your Apple 11 

Howard Berendon 

Here is a book written for owners of an 
Apple II microcomputer. Each of the 28 
chapters contains tested programs ready 
to enter. This book is divided into six 
sections. The first deals with real time 
applications: second— education programs; 
third— business investments; fourth— home 
applications; fifth— utilities; and sixth— the 
unusual. This book contains programs for 
everyone. Whatever your interest, there 
are programs to increase your enjoyment 
and the usefulness of your microcomputer. 
Order No. 0-672-21 789-9 $12.95 

Computer Games for the TRS*80 
J. Victor Nahigian 
and William S. Hodges 

Here's an exciting and challenging collection 
of computer games with something for 
everyone. The authors have provided 
complete programs for a wide variety of 
highly entertaining games, from the 
traditional to the new and unusual. Each 
game is written in 8K TRS-80 BASIC. 
Complete programming notes, probability 
tables and amusing illustrations add to the 
fun and instructional value of this book. 
Order No. 0-87626-1 42-X $1 0.95 
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Digital Counter Handbook 
Louis £. Frenzel, Jr, 

This book explains how counters work, so 
the user can understand them and use 
them more effectively. It explains the 
general principles in sufficient depth to 
meet user needs without going into 
confusing, unnecessary detail. No 
mathematics beyond the simplest algebra 
is needed to understand the descriptions. 
Concepts such as precision of counter 
specifications, counter accessories and 
interfaces, high and low-frequency 
counters, sources of error, and the power 
ways to make test hookups. 
Order No. 0-672-21 758-9 $1 0.95 

Microprocessor Software: 
Programming Concepts 
and Techniques 
Gene A. Streitmatter 

This book is written for the beginner. It 
makes no assumptions about previous 
knowledge of programming. At the 
beginning of each chapter, there is a 
partical glossary of terms introduced in 
that chapter. At the end of each chapter, 
there are questions and problems that help 
the reader to understand the material and 
that cover the main points of the chapter. 
The book is written in a progressive level 
approach, with the early chapters being 
less technical than later chapters. The 
tools of thinking are presented as they are 
required by the material. The author has 
written the text in a linear manner, so that 
it can be read continuously from front to 
back. It is desirable that you have a micro- 
processor available that is programmable at 
the assembly language level. 
Order No. 0-8359-4375-5 $17.95 



32 BASIC Programs 
for the Apple Computer 
Tom Rugg and Phil Feldman 

Chockfull of programs with practical 
applications, educational uses, games and 
graphics, this book is designed for the 
Apple computer. Written by experienced 
prograrnmfers, each of the 32 chapters fully 
documents a different bug-free program. 
The programs can also be adapted by 
making the changes the authors suggest. If 
you have a gooct, working knowjedgei of 
BASIC, you can devise aad implfemefif your 
Own program changes. 
Order No. 0-918398-34-7 $17.95 
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PET Interfacing 
James M. Downey 
and Steven M. Rogers 

This book gives you a better idea of how 
specialized interfaces can be built and 
used with the PET computer. The three 
types of interfacing that are covered are 
the user port, the memory expansion port 
and the IEEE 488 port. Each has a specific 
use, and each is covered in detail. This is 
really a how-to-do-it book with many 
experiments for you to perform to learn 
more about interfacing the PET computer 
and about control signals. 
Order No. 0-672-21 795-3 $1 6.95 

Microcomputer Interfacing 
G. Jack Upovski 

This book describes both hardware and 
software principles of designing micro- 
computer interfaces. Focusing on the use 
of large-scale integrated circuits intended 
for microcomputer interfaces, the author 
discusses the Motorola M6809 to illustrate 
these techniques. 
Order No. 0-669-03619-6 $24.95 
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The Armchair Engineer 
Haii C. Roland 

If you are curious about how things work, 
but don't want to spend hours burrowing 
through material that is too technical in 
nature, this book can supply you with 
simple and understandable explanations on 
the hows and whys of scientific and 
technological devices. Originally written as 
a series of weekly articles for a 
newspaper, the chapters cover a wide 
assortment of interesting topics. You'll 
enjoy reading about such diverse subjects 
as fire detectors, camera lens corrections, 
the 200-mile-per-gallon carburetor and 
much more. 
Order No. 0-91 8398-51 -7 $4.95 

A Young Person's Guide 
to Computers 
Paul M. Danzer 

A book on computing for kids? That's right. 
This book is for youngsters, eager to get 
their first glimpse at the world of computing, 
regardless of age. 
Order No. 0-939280-00-0 $7.95 




6502 Applications Book 
Rodnay Zaks 

This book presents real-life application 
techniques for any 6502-based micro- 
computer board. It teaches you how to 
connect the board to the outside world and 
implement practical applications. Programs 
range from a complete home alarm system 
to industrial applications. 
Order No. 0-89588-015-6 $12.95 
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Android Design 
Martin Bradley Weinstein 

Here's a comprehensive look at the tools, 
materials and techniques necessary for 
designing an android. It examines what an 
android is, what you can expect it to do 
and how this will translate into the design 
requirements. Also included is a look at both 
usual and unusual hardware and software, 
and mechanics and mechanisms. The book 
offers inthguingly sophisticated designs 
and the opportunity to see them realized. 
Order No. 0-8104-5192-1 $i 1 .95 

34 More Tested, Ready-To-Run 
Game Programs in BASIC 
Delton T. Horn 

Discover the fun side of a computer's 
personality! Here is a handbook that shows 
how much entertainment and enjoyment 
that computer can give you and your family. 
It's a complete collection of games, gags, 
brain teasers and "non-games". ..even 
programs that make learning fun. Presented 
in an easy-to-read-and-understand format 
with lots of illustrations, flowcharts and 
listings for every program in both standard 
BASIC and abbreviated BASIC. 
Order No. 0-8306-1 228-9 $7.95 

Microcomputers for 
Business Applications 
William Bar den Jr. 

The author, a microcomputer expert, 
discusses the many possible benefits that 
small business owners can enjoy by using 
microcomputer systems. He explains the 
various types of microcomputers available, 
points out pitfalls to avoid, and defines 
computer-related terms. 
Order No. 0-672-21 583-7 $9.95 

Taming your Computer 
Jerome Kanter 

If you're a business manager who uses 
computer output or who provides computer 
input in your day-to-day business, but 
youve never before been directly involved 
with computers and how they function— this 
book is for you. This practical handbook 
gives you the information, in familiar, easy- 
to-understand business terms that you can 
use right now to get the most from your 
computer system, even if you've never used 
a computer before. The book covers every 
phase of business computer applications. 
Order No. 013-884403-8 $8.95 

6502 Software Gourmet Guide 
and Cookbook 
Nat Wadsworth 

You'll be able to put together programs 
without having to start from scratch. You'll 
have the most useful routines at your 
command— already programmed and ready- 
to-use: search and sort routines; general- 
purpose utility routines; code and numeric 
conversion routines. The book contains 
flowcharts and source listings. Special 
listings include a presentation of machine 
codes and a reference guide to complete 
instruction set. All recipes are time tested. 
Order No. 25010 $12.95 




16 Bit Microprocessors 
ChnstopherA titus^ Jonathah A. TitUs, 
Alan Baldwin, W,N. Hubin 
and Leo Scanfon 

The book begins with a review of basic 
microprocessor concepts, as it is assumed 
that you have had some experience in 
microcomputers. The Intel 8086, Zilog 
Z8001 and 8002, DEC LSI-11, Texas 
Instruments 9900 and family. Motorola 
6800 and National Semiconductor 16000 
family are discussed. Benchmarks have 
been included for each processor, and the 
appendix contains benchmark specifications. 
Order No. 0-672-21 805-4 $1 4.95 

6809 Microcomputer Programming 
and Interfacing" 
Andrew C. Staugaard, Jr. 

This book was written to provide you with 
a sound understanding of how to program 
and interface the 6809 microprocessor. 
The first half of the book discusses the 
chip structure and basic concepts of the 
6809. Addressing modes and registers and 
data movement instructions are also 
covered. The next chapter deals with 
branching and other instructions. Input and 
output are detailed; interfacing and 
applications of the 6809 are discussed. 
Order No. 0-672-21 798-8 $14.95 



microcompuler 
handbooK 




Z-80 Microcomputer Handbook 
Wmi^w Barden dr. 

This handbook will provide the current 
Z-80 user and the prospective user with 
essential information on technology of the 
7-80. Organized into three sections, the 
first section concentrates on hardware; 
second on software and the third on , 

microcomputers built around the Z-80. 
Order No. 0-672-21 500-4 $1 1 .95 

Practical Oscilloscope Handbook, 
2nd Edition 

Howard Bierman, Paul Bierman 
and Rufus Turner 

This book is written for the engineer, 
technician or serious hobbyist as a practical 
guide to the set-up, display and interpreta- 
tion of waveforms. It takes you from the 
basics of oscilloscope operation to the 
most advanced troubleshooting methods^ * ' 
using the latest scopes designs, such as 
the dual-beam, storage screen and digital 
types. Written in clear, concise language, 
the book enables you to master oscilloscope 
operation and use without becoming 
bogged down with unnecessary theoretical 
considerations. The many illustrations 
define control functions on the front panel, 
probe hookups, sample circuit connects 
and typical waveforms. 
Order No; 07^104-0851-1 $8.95 



DATA DYNAMICS TECHNOLOGY p.o. Box 1217, cerritos, ca 90701 



Name (Print) 
Address 

City 



-Zip_ 



Please send me: 



Order « 


Qty 


Prica 


Total 


Ordar « 


Qtv 


Prica 


Total 



















































Shipping A Handling Chargat $2.00 ea. U.S., $5.00 ea. Foreign 



n 



TOTAL ORDER $_ 

•TAX$_ 

SHIPPING & HANDLING $_ 

TOTAL ENCLOSED $_ 



D Check or MO (U 8. Funds drawn on US. bank) 



Exp. Oate_ 



Signature . 



'California residents add 6% sales tax. Availability and prices quoted subject to change without notice. 

Plaaaa allow 6*8 waaka for dalivary. You may photocopy this page if you wish to keep your INTERFACE AGE intact. 

Ordara cmnnoX ba ahlppad unlaaa accompanlad by paymant, Including ahlpping & handling and tax whara appllcabla. 

DATA DYNAMICS TECHNOLOGY, A Division of INTERFACE AGE Magazine (213) 926-9548 



SUPERBRAINS 




SUPERBRAINQD64K 

List $3995 only $2949 

COMPUSTARS 
Available to Dealers 

NORTH STAR 

Minicomputer 
Performance 

Green Phosphor 
Options: 
Graphics + CP/M 

List $3999 

Only $3199 



Z-89 48K 

List $2895 only $2099 

Z-90 64K DD 3195 
ONLY $2489 

ADVANTAGE 





Monitor Green Phosphor $118 



TERMINALS Z-10 $718 

INTERTUBEm Super Smart $710 



EPSON 

MX-80FT $598 

MX-80 $474 

MX-100 $749 



AN ADEX 9501 $1290 

NEC Letter Qual Friction & Tractor call 

ZENITH printer Z-25 list 1595 only $1256 

STARWRITER letterqual FT $1824 




AMERICAN SQUARE COMPUTERS is organizing a 
World Wide Association of Computer Dealers. Open a 
Store or Start Work Out of Your Home! We Charge NO 
FRANCHISE FEE! (Our Competitors charge a FRAN- 
CHISE FEE of from $15,000.00 to $45,000.00.) Be a 
Winner! Let US help YOU get started MAKING MONEY 
by HELPING PEOPLE to put COMPUTERS to WORK. 
Write or Phone today. 



A 

ATARI 



GODBOUTCOMPUPRO 

Super Sixteen 8085/8088 is tlie fastest combo 8/16 

CPU. LIST $3904 Special $3269 

SEATTLE'S 

16 bit COMPUTER is here! 8 MHz 8086 CPU the fastest 
S-100 computer! 128K Static RAM, DD Disk Controller, 
22-slot Main Frame, 86-DOS, #2 128K 

LIST $4185 ONLY $3349 

#1 As above but 64K LIST ... $3190 .. . ONLY 2649 



CALIFORNIA COMPUTER 2210A 

LIST $2350 ONLY $1895 

Z80, 64K, I/O, Disk controller + CP/M. 
Model 300-1 A is the larger system: 2.4 Mb 8" Z80, 64K, 
and optional OASIS, CP/M, or MP/M operating system. 
LIST $5695 ONLY $4995 



SYSTEMS GROUP SYSTEM 2800 
Runs CP/M or OASIS. Supports single user & multi- 
user & multi task. Up to 5 megabytes with 8" drives. 
Optional 10-megabyte hard disk. Optional tape back 
up #2812 $5035 ONLY $3775 



ATARI400 List$399 only$340 

800 List $899 only $675 

Wonderful Games— Education for your family 

Main Frames - 8-100 $200 up 

Single Board Computer64K $749 

6800-CPU 8-100 Call us Save cash! 



TAR BELL'S 

Empire I&n have two 8" disk drives. The I is single 

sided, the n is double sided. 



FREE Business Software 

Empire I LIST $4888 Only 



$3666 



We sell The Finest Hardware 



AMERICAN 




square; 



919-889-4577 
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We sell The Finest Software 

COMPUTERS 



4167 Kivett Dr. ^ Jamestown. NC 27282 

CP/M is a registered trademark of Digital Research, Inc. 



919-883-1105 
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LOWEST PRICE ■ BEST QUALITY 



NORTH STAR Horizon 2 




2-5y4" Disk Drives 
64K Double Density 
Factory assem. & tested 
Factory guaranteed 

A few left 
Low Price only 



$2499 



DECISION I 




Powerful North Star BASIC Free 
Superb for Business & Science 

HORIZON STANDARD IS NOW HRZ-2-64K QUAD 



Factory Assembled & Tested 



List 



Horizon-2-32K-Double Density 

Horizon-2-32K-Quad Density 

Horizon-2-64K-Quad $3599 

Horizon-2-64K-QHD 5 $5999 

Horizon Ram ASM 32K=$374 

Big Sale on Multi-User Time-Sharing 

English to Basic Translator 

North Star Hard Disk 18 Mb $5375 

North Star Time Sharing Multi-User 

Zbasic 2 to 5 times faster! $350 

Secretary Word Processor 

Wordstar Word Processor 

Floating Point Board $399 

Oasis M ulti-User Software SAVE 

CP/M for N* Extra features $230 

Micro Mike Software SAVE 

Ecosoft Accounting $355 .. MICROSTAT 

Pascal-80 $600 

Extra Precision Basic 

Northword $199 

Mailmanager $299 

Infomanager $399 

General Ledger $499 

Accounts Receivable $499 

Accounts Payable $499 

Inventory $499 

Order Entry $499 

PROPAC $1499 

DOS + Basic 5.2 



64K 



Only 

$2349 

$2549 

$2699 

$4499 

=$524 

call 

$99 

$3923 

call 

call 

$99 

$318 

$319 

call 

$220 

call 

$265 

$515 

$50 

$179 

$224 

$349 

$429 

$429 

$429 

$429 

$429 

$1274 

27 



"The*IBM-360 on the Z-80 & S-100 BUS!" 

Sixteen Programs running simultaneously! Free CPM, 
Microsoft BASIC and WORDSTAR with Complete 
system! ^,„ ^nly 

DECISION 1 + 65KStatic + 8" Disks $4375 3500 

DECISION 1 +65K static + 2-5" Disks 4195 3356 

DECISION 1 + 65K Static + 5" Disk + 5 Mb Hard Disk 5990 4792 

DECISION 1 3 user 195K Static + 5" Disk + 5Mb Hard Disk + MICRONIX 8035 6428 

DECISION 1 — Z-80 + 1/0=Power 1725 1339 



MORROW 8" Disk 

Discus 2D + CP/M 600K only $849 

Discus 2 + 2 + CP/M 1.2 MEGA B. $1149 

Add Drives 2D = $599 2 + 2 = $795 

Discus 2D-dual + CP/M Only $1388 

Free Microsoft BASIC from MORROW with Discus 

system or hard disk 



M-26 MORROW Hard Disk 
26,000,000 Bytes!! 

List $4495 Only $3395 

Free CPM + BASIC 
M-20 List $4795 .. Only $3835 
M-10 List $3695 . . Only $2955 
M-5 List $2495.. Only $1995 




InterSystems 

Z-80ACPU4MHZ 
64K Dynamic RAM 
Front Panel 



VI/0-1 - with interrupts 
FDCn Disk Controller 
20 slot motherboard 



Lisl$3795 Only $2839 

Without front panel as above only $2716 

Front Paneless Recommended for Business 



Save on Memory and Programs 



Systems Memory 64K A&T $459 

Systems Memory 64K Bank $555 

Microangelo $985 



Corvus Hard Disk SAVE 

SSM Video BRD VB3 kit $361 

Spectrum Color ASM $326 



Cat Novation Modem $169 

Memory Merchant 16K $159 



Which Computers are Best?— FREE. 
Insured Shipping at Low Rates. Call 
For Latest Prices, Details. We Beat 
Advertised Prices. 



Factory Guamntees 



AMERICAN 




square; 



919-889-4577 
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Expert Adwice 



COMPUTERS 



4167KivettDr. ^W Jamestown N.C. 27282 
®CP/M is a registered trademark of Digital Research, Inc. 



919-883-1105 
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Assignment: Benchmark' 




Offering a Smooth Expansion Patli 



Altos ACS8000'15 and ACSSOOO-S 



Altos ACS8000-15 

Wang 2200SVP 

Pertec PCC 2000 

North Star Horizon 

Cromemco System Two 

Texas Instruments 771 

Vector Graphic System B 

DECstation 78 

Radio Shack TRS-80 model II 

Apple II + 

Digital Microsystems DSC-2 

Ohio Scientific C3-A 

Alpha Micro AM-1011 

Data General CS/10 model C1 



C-3 




Accounts Receivable 


Current Price 


Time (min.) 




10:41.5 


$ 9.875 


2:23.0 


$14,600 


6:04.3 


$12,470 


1:57.7 


$ 6,911 


2:48.0 


$ 9,275 


3:38.1 


$12,100 


5:56.5 


$ 8,995 


5:04.8* 


$10,495 


3:38.6 


$ 7,609 


6:17.4 


$ 4.330 


3:28.8 


$ 9,015 


15:49.3 


$10,940 


3:25.3 


$15,605 


* * 


$13,400 



NEC Astra 
Dynabyte 5300 
Billings BC-1 2 DF2M 
SD Systems SD-200 
Commodore CBM-8032 
Smoke Signal Chieftain 
Vector Graphic 3005 
Xerox 820 

IBM Personal Computer 
IBM 5120 



to be covered in future issues 



* Result includes both compile and run time. 
**Time of 2:40.3 was obtained using hard disk system. 



by Hillel Segal 

Altos Computer Systems, San Jose, CA, offers a 
flexible and expandable product line based on the 
popular Z80 microprocessor. Starting with dual floppy 
disks in the ACS8000-15, the user can add hard disk 
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drives in increments of 1 0, 1 4.5 or 29 million characters. 
In addition, an extra pair of floppies or a 13M-byte tape 
drive can be added. 

Benchmark tests, sponsored by the Association of 
Computer Users, cover systems costing up to $25,000. 
The Altos ACS8000-15 was tested in our continuation 
of Series 1 and 2. 

MAY 1982 
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/VIICRO 



home computerVij 



BUSINESS WORLD INC. 
Information Line (213) 996-2252 
TOLL FREE MAIL ORDER LINES 

(800) 423-5886 Outside Calif. 





SEC S PRINTER 




S<!Uf€ 

246.00j 



' "HM fe * "'^^ 



SHARP 

BUSINESS 

COMPUTER 

64K SYSTEM^ 

• 5.25" diskette'^ 

• 284K byte per disk drive ^"syK 

• 2 disk drives per unit including 

• Expandable up to 4 units ''^'"'" 
•Including SHARP'S FDOS (Floppy 

• Disk Operating System) 

MSL OUR PRICE djM^c^o, 

.""$3995.00 .y. 



H: 



HEWLETT 
PACKARD 

HP-125 Microcomputer 
HP-85 Microcomputer 
HP-83 Microcomputer 
16K Exp-Memory Module 
Graphics Plotter 7225 
Personatity Mod. For 7225 
2631B tmpact/Printer/ 

Hvy Oty 

Option 020 For 2631B 
8 Drives to Choose 

from 82902S 
9895A 8" Oual Drive 
Graphics Tablet 911 lA 
HP-UC Slim-Line Advanced 
HP-12C Slimline Financial 
HP-41 CV New 2.2 

Bytes Mem 
HP-41 C Calculator 
Card Reader For 4 ICV/C 
Printer For 41CV/C 
Optical Wand For 41 CV/C 
Quad Ram Equals 

4 Mem. Mods 
Memory Modules For 41C 
HP-97 Programble Printer 
HP-67 Programble 

Calculator 
HP-34C Programble 

Scientific 

HP-38C Programble 
Bus. R/E 

HP-32E Adv. Scientific 
^P-37E Business Mgmt. 



Our^ 

List Price 

3750.00 2750.00 

2750.00 1995.00 

2250.00 1777.00 

295.00 255.00 

2450.00 2075.00 

750.00 665.00 

3950.00 3250.00 

150.00 125.00 

1300.00 1125.00 

6850.00 5500.00 

2050.00 1678.00 

135.00 119.00 

150.00 129.00 

325.00 250.00 

250.00 185.00 

215.00 162.00 

385.00 289.00 

125.00 97.00 

95.00 81.00 

25.00 

750.00 595.00 

375.00 295.00 

150.00 117.00 

150.00 117.00 

55.00 48.00 

75-00 57.00J 



Qcommodore 

8U32-32K 80 Col Crt 
4032-32K 40 Col Cri 
4016-16K40ColCrt 
8050-Dual Disk 950K 
4040-Dual Disk 343K 
C2N-Cassette Drive 
4022 80 Col Printer 
8024Mannsman Ta^ey 
25CPS-Starwriter 
CBM-IEEE Modem 
Voice Synthesizer 
VIC 20 

PET to IEEE Cable 
^lEEE to IEEE Cable 



List 

1495.00 

1295.00 

995.00 

1795.00 

1295.00 

95.00 

795.00 

1995.00 

1895.00 

279.00 

395.00 

299.00 

39.95 

49.95 



Price 

1097.00 

989.00 

788.00 

1344.00 

9&9.00 

77.00 

639.00 

1545.00 

1399.00 

225.00 

325.00 

255.00 

34.00 

39.00^ 



nCEROX 



Xerox 820-1 5-1/4" Disk 
Xerox 820-2 8" Disk 
CP/M Operating System 
Word Processing Software 
^uper Calc 



List 

2995.00 
3795.00 
200.00 
500.00 
295.00 



OurPr 

2399.00 
2995.00 
169.00 
429.00 
249.00J 



ATARI 

PERSONAL 

COMPUTERS 

400 16K Bytes of Ram 
800 16K Bytes of Ram 
410 Program Recorder 
810 Disk Drive 
825 Printer (80 c_l 

Centronic 737) 
820 Printer (40 col 

impact) 

830 Acoustic Modem 
850 Interface Module 
.Atari Visicalc 



A 

ATARI 



List 

595.00 
995.00 
90.00 
600.00 



Our 
Price 

337.45 
699.00 
77.00 
457.00 



999.95 769.00 



450.00 
200.00 
220.00 
200.00 



353.00 
155.00 
192.00 
164.00 



TEXAS INSTRUMENTS 

Tl 99/4A Console New rn ;_ 
Improved s. y - 

10" Color Monitor High ^ 
Resolution 

32K Memory Module 

Speech Synthesizer 

Disk Memory Drive 

RF Modulator 

Telephone Coupler (Modem) 
^Printer (Solid Stale) 



List 



Our^ 
Price 



950.00 369.00 



399.95 
399.95 
149.95 
499.95 
49.95 
224.95 
399.95 



339.95 
312.95 
127.95 
390.95 
42.50 
185.95 



NEC STUDENT 

SYSTEM 

64K 




*N£C PC 8001 A Computer _^ ^, 

•NEC PC 8012 A Expansion <\V 

*NEC PC 8031 A Dual Drive A > * 
12" Grn. Phs. Video Monitor 




EPSON 

MX 80 FT 
MX 80 IMPACT 
MX 70 IMPACT 
MX 100 

ANADEX 9501 
NEC 

5510 
5515 
3510 
3515 

OKIDATA 

MICROLINE 80 
MICROLINE 82 
MICROLINE 83 

PAPER TIGER 

445G with Graphics 
460G with Graphics 
560G New full size 
DIAiLU (LETTER 

630 R102 bi-directional 

tractors 
1640K109 keyboard 

tractors 

630 RO Receive Only 

1650K 136 keyboard 

^tractors 



3195,00 2445.00 

3295,00 2545.00 

2495.00 1795.00 

2545.00 1849.00 

545.00 395.00 

649,00 549.00 

1050.00 769.00 

795.00 695.00 

1,394,00 899,00 

1,695.00 1,139.00 

QUALITY) 

2.965.00 2,450.00 

4,000.00 2,899.00 

2,710.00 2.250.00 




4.000.00 3.100.Q0J 



MONITORS r 

BMC 

12" Grn. Phs KQ (15 Hz) 
12- Grn. Phs EO (18 Hz) 
12" Grn Phs (20 Hz) 
12" Colour Composite Hi Res. 
Grn. Phs 12" 
NEC Grn. Phs. 12" 
Zenith 12" 
LE MONITOR 
• 9-B&W . 



♦^' 



12 

• 12" Green Phs 
•• 12" Green Phs, 

• Anti Reflective Screen 
•• T.V. Grade Screen 
SANYO MONITORS 

13" Color (new) 

high quality 
12" Green Phs. 
12" B & W 
15" B & W 

9- B & W The Best Seller! 
^9" Green Phs. 



List 

219.00 
S249.00 
279.00 
439.00 
275,00 
225.00 
159.00 



179.00 
189.00 
209.00 
229.00 
199.00 



J550.0O 
360.00 
340.00 
370.00 
235,00 
275.00 



Our 

Price 
165.00 
185.00 
209.00 
319.00 
165.00 
179.00 
119.00 

159.00 
165.00 
185.00 
199.00 
159.00 



399.00 
269.00 
239.00 
255.00 
159.00 
199.00J 




XEROX 820 

WORD PROCESSING SYSTEM 
(INCLUDES SOFTWARE) 




OUR PRICE C^,,^fli!cnn 
MSL $2649.00 ^'^^^^•OO 

3495.00^ 




104/1 5" SOFT SECTOR 
104/lD = " DBL. 

DEN.-SOFT SEC. 
3740/1 8" SOFT SECTOR 
3740/lD 8" DBL, 

OEN.-SOFT SECTOR 

MAXELL 

MD-l 5" SOFT SEC- 
TOR/DBL. DEN. 
MD-2 " SOFT 
SECTOR/DBL, SIDE./DBL. 

DEN. 
FDl 8"S0FTSEC./DBL. 

DEN. 

FD-1 8" SOFT SEC./DBL. 
^SIDE/DBL. OEN. 



DISKETTES sold in boxes of lo 
(Min. Purchase) $100 y^, 

DYSAN PRICE PER DISKETTE 



Our 
Price 



6.40 
7.25 



4.60 
4.75 




Our 
List Price 

750.0053.050.00 
,350.00 4.449.00 
6,450.00 5,325.00 



EXPANSION BOARD 

QSTAR 
16K RAM BOARD 
LIST OUR PRICE 
199.00 129.00 





FOR APPLE II 



Language System with 

Apple Pascal 
BPI General Ledger System 

Visidex 
Visicalc 

Desktop Plan II 
Microlab Database System 
Stoneware DB Master 
Muse Super exi II 
^oftape Magic Window 



495.00 
395.00 
200.00 
200.00 
200.00 
150.00 
229.00 
150.00 
99.00 



399.00 
319.00 
159.00 
159.00 
159.00 
119.00 
189.00 
119.00 
72.00 



B commodore 

COLOR COMPUTER \/|C^20 



FOR COMMODORE 

Ozz-The Information Wizard 
Wordcraft 80 

Inna-hifo Retr>eval & MgmL Aid 
Dow Jones Portfolio Mgmt 
Pascal Development Pkg. 
Ebs-Receivables, Inventory 
Bpi-General Ledger 
Word Pro 3-40 Column 
Word Pro 4-80 Column 
^ord Pro 4 Plus 




Vic-TV Modual ."Tt'Trr.JlS.OO 

Vic Cassette J69.00 

Vic Disk Drive J Call 

Vic 6 Pack program S44.00 



MSL 
299.00 



OUR PRICE 
S255.00 



Saoe 
44.00 



SOFTWARE 




375.00 259,00 
450.00 319.00^ 



1 3 




NOVATION CAT MODEM 
NOVATION OCAT 
NOVATION APPLE-CAT 
HAYES MICROMODEM 
HAYES SMARTMODEM 



CALCULATORS, 




CASIO 

HRIO Paper Feed , 

HR-12 Paper Feed U^'.V^ 

FR-100 Paper Feed ;;;;: 

FR1210 Paper Feed. •■•■cj 

PQ-20 

LC-785 

LC-3165 

FX-68 Scientific 

FX-81 Scientific 

FX-3600P Scientific 

FX-602P "Computer Talk" 88 Memories Pro 
gramming Upper & Lower Case Dot 
Matrix 512 Step 129.95 

FX-702P Solves Problems with Alpha- 
Numeric Clarity, uses Basic 
Language 199,95 



List 

49.95 
54.95 
79.95 
129.95 
29.95 
12.95 
12.95 
29.95 
19.95 
39.95 



Our 
Price 

39.00 
42.00 
59.00 
99.00 
23.00 
10.00 
10.00 
23.00 
17.00 
29.95 




TELE. ANSW. 
DEVICES 



PKONE MATE 

900 Economy 

905 Remote Dual Tape Sys. 
910 60 Calls Per Side 
920 C Vox 

925 Remote Call Monitor 
930 Remote Twin Cass. 
950 Remote 

960 Remote Built In Tele 
^ MicrocomputerControlled 



Ayiir^Dn BUSINESS world 

' ^ ■ l^^" ^^ WAREHOUSE 

OUTSIDE CA CALL TOLL FREE 1 {800)423-5886 IN CA (213) 996-2252 

Name (Please print) 

Address 

City State _ 



-2ip_ 



Qty 


Make 


Model 


Description 


Price 


Total 



















































Telex: 182852 
Answer: MICKO TZNA 

'Calilornia residents add 6% sales tax. 
"Add 2% Shipping & Handling - Add 
3% surcharge lor credit cards. Orders 
cannot be shipped unless acconpanied 
by payment, including shipping, handl- 
ing and tax where applicable. 



TOTAL ORDERS 

TAX IF APPLICABLE* _ 
SHIPPING &HANDLING*' 
TOTAL ENCLOSED $ 



D Certified Check or M.O. 
n Bank Wire Transfer 

CREDIT CARD* 

EXD. Date . 



G Allow 2 weeks cl 
personal check 



sarance for D I VISA 



m 



.Signature 
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Computers are tested for single-user performance in 
a variety of tasks. Reported here is the accounts 
receivable test, which uses a combination of storage 
and processing operations in an accounting simulation. 

Our test included the processor, 208,000 main 
memory characters, a pair of double density floppy 
disks (1 million characters total), and seven I/O ports- 
one parallel and six serial. 

Altos does not make its own display stations or 
printers, so our test team used a Texas Instruments 81 
printer and a Hazeltine 1420 CRT terminal. Including 
the cost of these components, the system cost $9,876. 

We also had an opportunity to test the hard disk capa- 
bilities of the equipment. The addition of a 14.5M-byte 
drive to the system brought the total price to $14,375 
and changes the designation to ACS8000-6. The 
ACS8000-10, using a lOM-byte Winchester-type hard 
disk, was tested as a multi-user system in our Series 3 
benchmark tests. 

These prices include software, listed and sold 
separately. The CP/M operating system and Basic-80 
language added $896 to the cost. 

Hard disk improves performance 

The ACS8000-16 gave a strong performance in a 
number of the testing categories, but the accounts 
receivable test time, 1 minutes, 41 .6 seconds, seemed 
to be on the slow side. However, the ACS8000-6, an 
identical system equipped with hard disk, gave a much- 
improved time for the test. It is to be expected that a 
hard disk will Improve performance on an accounts 
receivable problem, which uses much disk access. But 
here the difference was quite dramatic, cutting the 



execution time to 1 minute, 35.1 seconds, or better 
than a six-fold improvement. 

The ACS8000 series employs a single-board design 
that includes the Z80 processor, memory and I/O con- 
trollers. The board is housed in a chassis along with the 
power supply and disk drives. An RS-232 interface is 
provided for connection to an external display terminal, 
which can be any standard dumb terminal. 

Expansion possible, but limited 

Expansion capabilities are good for a system of this 
size and price, but the one-board design provides 
some definite upper limits. The memory is designed to 
allow four users a 48K-byte partition each, plus a 
1 6K-byte system area. Up to four separate user tasks 
are available, assuming a multi-user operating system 
is selected. 

Users needing more than four terminals would find the 
newly-released ACS8600 series, based on the 8086 
processor, more suitable. The new system also offers 
a version of the UNIX operating system called XENIX, a 
Microsoft product. 

The ACS8000-16 maximum storage configuration is 
four floppy disks, two hard disks and a cartridge tape 
drive. Together, this would provide upwards of 60M 
bytes of disk storage. The 13M-byte cartridge tape is 
designed for disk backup. 

Altos' approach of supplying systems without a 
specific terminal or printer allows a great deal of flex- 
ibility in putting together a complete package, but 
places a greater responsibility on the dealer and end- 
user. Compatibility of equipment and software, availa- 



ItAI/COBOL" MAKES IT ACROSS! 




Tuzn 



. . . FROM ONE OPERATING SYSTEM 

TO ANOTHER! 

A VITAL WAY TO PROTECT YOUR 

SOFTWARE INVESTMENT FOR THE 

FUTURE!! 

The iMI/|]OKOIi language runs on more dif- 
ferent Operating Systems and more different- 
sized computers than any other similar language. 
For starters, it runs on NCR and Tl minicomputers 
and, in the micro field, on the CP/M^ MP/M^ 
CP/M-86^ MP/M-86^ TRSDOS^ OASIS^ MOASIS^ 
and UNIXS (ONYX version) Operating Systems . . . 
to mention only a few. 

Until now, serious business software of the 
scope and flexibility seen In the minicomputer 
world has not been available on micros. 
RiU/niKOL now allows transfer of such software 
with a minimum of fuss. 

We have participated in such a mini-to-micro 
transfer of a major set of general business soft- 



ware . . . using RAl/I^OBNL as the transfer mech- 
anism, of course. Running on literally thousands 
of minicomputers, these refined, enhanced, and 

iM\/i:fl»OL and CRT?"^^ from CYBERNETICS 
ARE GOING STEADY... 




proven software packages cover A/R, A/P, G/L, 
P/R. Order Entry (with Invoicing and Inventory 
Control) as well as Sales Analysis. The Packages 
define a new level of achievement for features and 
flexibility in micro applications software and offer 
top quality at a reasonable price. 

For immediate information, call 714/846-1922 
for your complete product description. 

Trademarks of: 

1-Ryan— McFarland Corp.; 2-Oigital Research, inc.; 
3-Tandy Corp.; 4-Phase One Systems, Inc.; 5-Bell 
Telephone Laboratories, Inc.; 6-Cybemetics, Inc. 



...AND YOURE GONNA LOVE EM TOO!! 

Use your computer to progiam itself. (RTl (Cobol 
deprogramming Tool!) from cybernetics is a program 
generator for KM/llOROl that produces error-free 
RAI/l]OR(lli source programs for data input, file main- 
tenance, and report printing programs. 

A full feature interactive program generator, not a 
subset! Call Now! 714/848-1922. 



M i^ixii 



8041 NEWMAN AVE., SUITE 208 

HUNTINGTON BEACH, CA 92647 

714/848-1922 
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bility of maintenance service and similar considerations 
would apply. 

Incorporating the popular Z80 microprocessor 
allows Altos to offer the CP/M and MP/M operating 
systems (originated by Digital Research) and the 
OASIS operating system (by Phase One Systems). For 
single-user systems, CP/M is often preferred because 
of available software. In multi-user configuration, 
OASIS is generally chosen. 

Languages available for the system include Basic-80, 
Fortran-80 and Cobol-80 (all by Microsoft), Pascal 
(Sorcim), APL (Vanguard Systems) and others. Altos 
publishes a 50-page guide to operating systems, 
languages and applications software that can be used 
on ACS8000 systems. 

The Basic-80 language includes extras such as the 
WHILE.. .WEND structure, automatic line numbering 
and renumbering, and assembly language subroutine 
calls. It also allows direct execution of Basic statements. 

One criticism is the lack of syntax error-checking 
immediately after a line is entered; like many versions 
of Basic, this one requires the user to run the program 
to find any syntax errors. 

One the other side, the testers favorably noted the 
combination of interpretive and compiled capabilities in 
Basic-80. Using the interpreter during programming and 
debugging is convenient. Once fully debugged, a switch 
to compiled operation gives greater execution speed, 
and the somewhat time-consuming process of compiling 
and linking the program need be done only once. 

Altos does not offer applications software for busi- 
ness functions such as accounting, leaving the addition 
of such software to the dealers. There are a number of 
business packages available for the CP/M operating 
system, and dealers combine these with the Altos 
hardware and peripherals of their choice to create a 
turnkey system. 

Survey finds hardware is reliable 

Our survey contacted 1 ACS8000 systems users, 
whose names were supplied by the manufacturer. In 
most cases, they had purchased a complete system 
including all software, and were not doing any pro- 
gramming. The majority were using the system for 
accounting functions, but some were also using it for 
word processing. 

Most felt the hardware was reliable and reported 
good service. Dealer software support also received 
favorable reviews. Users mentioned price, flexibility, 
the hard disk options and multi-user capability as primary 
reasons for choosing the Altos system. 

We agreed with their assessments: the ACS8000-1 5 
allows users to begin with a single terminal running 
under CP/M, and to later upgrade to additional terminals, 
a hard disk and multi-user operating system. With 
these big-system features. Altos supplies a good deal 
of performance from a relatively inexpensive micro- 
computer system. D 

Research Associate: Vic Schoenberg 

Hillel Segal is president of the Association of Computer 
Users, a non-profit association with members all over 
the U.S., Canada and several other foreign countries. A 
complete package of information about membership is 
a\/ailable from ACU, P.O. Box 9003, Boulder, CO 80301. 
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STARTING YOUR OWN 
MICROCOMPUTER BUSINESS 

Starting your own microcomputer business is easy if you 
know the right steps to take. Two volumes of the new book 
Your Fortune In The Microcomputer Business describe the 
things you should know to start right and to build your 
business successfully. 

Many people have good ideas for a successful microcomputer 
business. But they don't know how to put their ideas into 
action. These people are plenty smart. That's not the problem. 
The problem is in knowing simple things: How to analyze the 
market. How to select the right product or service. How to get 
enough startup money. Ho w to plan your growth and success. 
The answers to these problems are not hard to understand. All 
you need is the right information. Your Fortune In The 
Microcomputer Business gives you the knowledge tools to 
start right, grow and prosper. 

This practical reference manual has no hocus-pocus. It does 
not tell you how to do astrology or dating services. It does give 
you clear, complete, step-by-step instructions on how to get 
started right and insure your success! 

Volume I Includes: 

■ The hottest trends in the market 

■ The seven best test markets 

■ How to read between the lines at a trade show 

■ 107 ways to reach your market 

■ Examples of the best ads in the business 

■ How to get free advertising 

■ The 21 steps to set up your business 

■ How to start a manufacturing business 

■ How to write a newsletter 

■ How to give a seminar 

■ How to start a service business '' vicrw md 

■ How to package software for the mass market 

■ How to be a highly paid consultant 

■ Franchising— the good, the bad and the ugly 

■ Interviews with six successful microcomputer businesses 

■ How to use the RLC factor to be street smart, lean, mean and successful 

Volume II Includes: 

■ Strategies for growth 

■ Straight facts on incorporation 

■ How to build your organization 

■ How to manage cash flow 

■ How to develop your accounting system 

■ How to manage employees, wages and salaries 

■ How to survive a cash crunch 

■ What to do if things get really bad 

■ How to maximize your profits 

■ How to grow by acquisition 

■ How to value your business 

■ How and when to sell your business 

WRITE OR CALL-DONT WAIT! 







Votumel 
Cutting St^d 




Volume fl 
&owtti, Survival 
and Success 

b) HICTM WR.D 



Wildfire Publishing, P.O. Box 420-DL 
Carpinteria, CA 93013 Ph. (805) 684-1489 

Please send the following book(s) by return mail. I 
understand if I want to return them for any reason within 30 
days of receipt, I can do so and get a prompt full refund. 
D Your Fortune In The Microcomputer Business 

Vol. I, Getting Started, $20.00. (Postpaid) 
D Your Fortune In The Microcomputer Business 

Vol. II, GroHlh, Survival and Success, S20.00. (Postpaid) 
Calif, residents please add S1.20 each sales tax. 

Name 

Street 

City State Zip 



Enclosed is . 

Card # 

Ex. Dt 

Signature _ 



_or charge my MasterCharge D or Visa C 



MCInterbank # 



- ® 1982 Wildfire Pub. 
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Hardware Evaluation 




A Personal View of 

the Atari 800 



by Roger H. Edelson 

While the model 800 computer by Atari (Sunnyvale, 
CA) can be used in a small-business environment, this 
role is now being de-emphasized. In this system. Atari 
has managed to produce more of a personal computer, 
excelling as a combination game machine, interactive 
educational device, home information management 
system and fully programmable, general purpose 
machine. It is, primarily, a consumer-friendly system. 

Its major shortcoming in the small business arena is 
Its inability to run CP/M programs. 

The system is based on the 6602 microprocessor 
integrated circuit and provides high resolution color 
graphics and sound. An RF modulator allows a user to 
select transmission on either television channel 2 or 3, 
depending upon which frequency Is not active in the 
user's area. If higher resolution display is required, the 
unit provides composite video output and sound. The 
system provides a full-sized, full-stroke typewriter- 
style keyboard packaged in a low-profile plastic case. 
The keyboard has 57 keys including cursor movement 
capability, and an additional four function keys are 
provided in a separate section to the right of the major 
keyboard. These keys allow system reset and selection 
of different game features. The SYSTEM RESET key is 
surrounded, top and bottom, by two fences to prevent 
inadvertent operation, which wipes the operating 
program. As a further example of the dedication to 
consumer friendliness, the ports on the lower front 
panel of the system, which are used to connect various 
accessories such as joysticks or paddles, are shaped 
so that it is impossible to insert the plugs incorrectly. 
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Once inserted, the plugs remain in place even during 
the most frantic game activity. 

The system makes use of two busses: an internal 
motherboard arrangement that allows the mixing of 
ROM, RAM and special purpose modules; and an 
external bus that provides the method for attaching 
optional items such as the 41 program (tape) recorder, 
the 810 disk drive (the 800 can support up to four 
such drives), the 830 modem or other devices. If it is 
necessary to configure the system with a number of 
accessory devices, you will need the 850 interface 
module, which provides four RS-232C ports and one 
parallel port. Most of the devices that attach to the 
Atari through this external bus are intelligent, usually 
with an internal microprocessor, allowing simplified bus 
structure and control. One of the advantages of this 
external bus structure is that the accessory devices 
may be daisy-chained, and each device provides two 
cable sockets for just this purpose. There is a Catch-22, 
however; the program recorder, because it is not 
intelligent, must be the last device in the line and in 
some cases operation is unreliable in this position. To 
circumvent this problem, the recorder should 
be plugged directly into the computer, the program 
downloaded, the recorder unplugged, and the other 
accessories reconnected. 

As part of the internal bus, the system provides two 
easily accessible slots (under the plastic cover) to insert 
ROM cartridges with various programs— either Basic 
or a growing number of assembly language games. The 
computer is human-engineered so that when the plastic 
lid is raised to allow either insertion or removal of the 
cartridges, the power is cut to prevent damage to the 
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The Ampex D8I. 
It does everything but hum. 



Here's a buffered editing terminal that's 
right in tune with today's operator needs: 
Detached, familiar Selectric-style key- 
board. Conversational or block mode 
operation. Non-glare 12" diagonal screen 
with amber, green or white phosphors. 
Two or four pages of displayable 
memory. Twenty programmable function 
keys. Complete range of visual attributes. 
And complete editing, formatting and 
protected field capability. All packaged in 
a distinctively elegant design that 



harmonizes with any work station decor. 
And at a price that's music to your ears. 

Today, find out more about the D81. 
And about the full line of Ampex terminals 
including: the D80 — similar to the D81 
but with a detached, conventional key- 
board; and the D30 — the interactive 
terminal whose economy and ease of 
operation make it ideal for basic data 
communications. 

Call your nearest Ampex distributor: 



AMPEX , 

Ampex Corporation • One of The Signal Companies I ^J 

The Designers Choice. 

/^///ecf£/ecf/'on/cs, a// /oca^ons D Basic Electronics, CA (213)673-4300 California Digital, CA (213)679-9001 D Eakins Associates, Inc., CA (415)969-4533 

Western Microtechnology, Inc., CA (408)725-1660 D Instrument Repair Labs, CO (303)449-2721 D Rainbow Computer Systems, Inc., CT (203)488-1797 

Flex-Comm Int'l. Inc.. GA (404)237-9242 D Tek-Aids Industries. Inc.. IL (312)870-7400 D Midtec Associates, Inc., KS (913)441-6565 

Data Systems of Baton Rouge, LA (504)923-0888 Micro Computers of New Orleans, Inc., LA (504)885-5883 D S & S Electronics, Inc., MA (617)458-4100 

Computer Solutions, Inc.. Ml (313)588-1998 D Washington Electric Co., NY (212)226-2121 D A.C.S,, Inc., PA (21 5)947-5590 D Interfaces Ltd. Corp., PA (412)941-1800 

Chronotex, Inc., TX (512)656-2733 D Kent Computer Corp.. TX (713)478-0077 D R. Associates. Inc.. TX (713)870-1500 D Escom, WA (206)881-1113 
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Unwrap 

the Crypto 
Mystery 

V^^W^ Thanks to the Western 
I III Digital CryptoPrimer™ 

$^*^^^ ^^ Development Kit, 
^^ ^1 ^^ cryptography is no 
^^^WJ"^ longer a deep, 

^^f (^J^J^ dark secret. In fact, 
the kit is specially 
designed for personal computer owners 
and is based on the National Bureau 
of Standards' data encryption algorithm. 
Included in the kit are: a 
CryptoPrimer™ manual, ^ 
a cryptographic sys- 
tem built around our 
WD 2001/2 data 
encryption 
chip, a con- 
venient RS 
232 con- 
nector and 
a special 

hardware manual. All for just $495. Best 
of all, you'll end up with more than a clue 
on how to implement all the benefits of 
data encryption. So send your check or 
money order (including $9.00 for ship- 
ping and 6% sales tax if you're a Califor- 
nia resident) to: Western Digital, 2445 
McCabe Way Irvine, CA 92714. Please 
also specify your computer's make and 
model number. 

We think keeping cryptography a 
mystery is a crime. 




^^-ii^^^ 




Maki: 



''ffthe 



^eadi: 



'^ff ed, 



fge 



^°^^/o 



yoix. 



yifESTERiy DiCiTAL 

CORPORA T / O N 

Telecommunications Division 

2445 McCabe Way, Irvine, CA 92714 

(714)557-3550 
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ROMs inside the cartridge. Another advantage is that 
this cover contains a fitted piece of aluminum that, 
when closed, forms part of an RFI tight enclosure 
making the computer neighbor-friendly. The system 
may be operated with its associated disk drive close to 
a portable TV with no interference. The internal bus 
allows expansion of the RAM memory to 48K bytes 
plus 10K bytes of system ROM, which may also be 
expanded with user-purchasable cartridges. One of the 
problems with the Atari bus is that it is not a true bus— 
the same signal lines don't go to each card slot. Modules 
must be placed in their appropriate slots or damage to 
the computer or module may result. 

Atari provides 16K-byte expansion RAM modules, 
which allow the system to reach its full 48K-byte 
capacity; other manufacturers supply a variety of Atari- 
compatible RAM cards with larger capacities. One 
advantage of these larger cards is that all spare slots 
are not used when configuring the computer for 48K 
bytes of RAM. One of these alternate cards provides 
an additional 1 28K bytes of memory, which may also 
be configured as an electronic disk, speeding disk I/O 
operations. While Atari does not specifically forbid the 
use of other manufacturers' devices or modules, it 
does caution that certain items can overload the power 
supply. It is possible that your warranty will be voided 
by the use of these units. 

The resident operating system ROM, which must be 
inserted in the first module slot, occupies the 16K-byte 
addresses from EOOO to FFFF. The RAM occupies 
dedicated locations from 0000 to 7FFF (32K bytes), 
with at least 4K bytes (from 0000 to 1FFF) needed for 
minimum system operation. The cartridges (either Basic 
or other) and RAM share the locations from 8000 to 
BFFF— 16K bytes first overlaying the right cartridge 
addresses and then the left. In case of an address 
space conflict, the cartridge disables the conflicting 
RAM in 8K-byte increments. When DOS 2.0S is in 
residence, the free RAM space is decreased by almost 
8K bytes. The 6502, like most microprocessors (with 
the exception of the 8080/Z80 class), uses memory- 
mapped I/O, and the address from DOOO to D7FF is 
reserved for these functions. The peripheral interface 
adapter is tasked with handling the joystick inputs, and 
in conjunction with POKEY (the digital I/O chip), takes 
care of the paddles and the main keyboard. The CTIA 
accepts inputs from the console switches, joystick 
triggers, data from ANTIC and sound from the POKEY 
chip, producing the composite video and sound for the 
RF modulator as well as sound for the speaker located 
in the computer. In addition to producing the video 
data, the ANTIC chip also takes care of the light pen. 

Set-up is quick, easy 

System set-up is simple; plug in the AC adapter, 
attach the RF switch box to the back of your TV set 
with the double sided sticky tape provided, make the 
appropriate antenna connections, adjust your set and 
your computer to either channel 2 or 3, and go. With no 
cartridge inserted in the available slots, the computer 
comes up in the Memo-Pad mode, indicated by the 
white text ATARI COMPUTER MEMO PAD on a blue 
background, which allows writing text in 24 by 40 
format onto the television screen. This is another 
example of the system's consumer-oriented design— 
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even with no cartridge, or loaded program, the computer 
does something. If the operator takes no action after a 
reasonable length of time, the computer will vary the 
screen colors to prevent damage to the television. 

Upon power up, the computer will determine the 
highest RAM address, clear all RAM to zeroes, establish 
interrupt vectors and device tables, initialize any car- 
tridges and set the screen to the text mode. Blackboard 
mode is the lowest priority environment (to use Atari's 
term)— invoked only if the system cannot support a 
higher environment, such as Basic, cartridge or DOS, 
This mode can also be entered, if directed, from a 
higher environment (i.e. entering BYE while in Basic). 
Even in this minimal mode, the full-screen editing 



. . . Even with no cartridge^ 

or loaded program^ 

the computer 

does something. 



functions are maintained, though all text entered is 
written directly to the screen without examination. With 
the Basic cartridge inserted, there is a slight pause, 
and the computer will then respond with the word ready; 
at this point you can start to write, and run, Basic 
programs. The addition of the 410 program recorder 
doesn't complicate this procedure much more— one 
additional line plug is added and the recorder is plugged 
into the external bus port. The computer controls the 
41 recorder in the play mode starting and stopping 
the tape as required by the program. 

Adding a disk drive (the single-drive 81 or the dual- 
disk 81 5) to the configuration begins to complicate the 
system both physically and operationally— a factor that 
limits the model's performance as a small business 
machine. Each disk drive unit presents the user with 
another AC adapter/transformer to plug in. If you are 
planning to configure your 800 system with a 410 
program recorder, an 810 disk drive, and possibly a 
printer (with the 850 interface module), purchasing a 
plug-strip to allow several plugs and AC adapters to be 
grouped as desired is recommended. One of several 
available switch/socket boxes that will also allow easy 
on/off control of each device can be used. To operate 
the computer with an attached disk drive, the drive 
must be turned on before the computer is powered-up 
and allowed to time out before inserting a disk— then 
the computer is turned on. 

This operational sequence allows the disk drive to 
initialize itself and presents appropriate information to 
the computer when it examines the external serial bus 
to determine which accessories are connected. Once 
the drive has timed out (an LED indicator labeled BUSY 
lights up), the disk may be inserted and the computer 
powered-up. At this point, the system will configure 
itself dependent upon the computer configuration— with 
or without Basic or another cartridge and the disk 
program. The system may power-up with the DOS disk 

MAY 1982 




J RT Pascal Version 2, the 

one- step compiler for super-fast 
programming, takes another 
leap forward with two hot new 
packages: 

J KEY — a powerful record 
retrieval system. Insert, delete, 
retrieve records of any size — by 
key. Supports alternate indexes. 

JSTAT2 — a statistics anal- 
ysis package. Basic statistics, 
means & moments, anova, linear 
& multiple regression, distribu- 
tions, chi-square. Includes rou- 
tines for graphing & histograms. 

JRT Pascal introduced vir- 
tual storage for external proce- 
dures, separate compilation, 
14 digit floating point arithmetic, 
64K strings. Now the most 
advanced microcomputer 
programming language offers 
even more. Phone or write for 
complete details. 

(jRT PASCAL only: $295— 
complete manuals only: $30. 
jkey: $95. JSTAT2: $95. 

visA/MC/coD accepted. 

CA residents add sales tax.) 



JRT Systems 1891 -23rd Avenue 

San Francisco, CA 94122 



Phone 415/566-4240 

CIRCLE INQUIRY NO. 43 




Multiuser 

inicrocomputers 7 

up to i9MB Winchester 
from $7,295" 



See for yourself 

All Dynabytes are backed by 
Dynabyte's engineering expertise 
and reputation for high quality 
We'd like to tell you more. Call 
now! 800-538-3939. In Califor- 
nia. 408-263-1221 or write 
Dynabyte, 521 Cottonwood Dr., 
Milpitas, California 95035. 



For Performance 

Our 5j4" Winchester disk drive is 
coupled with an 8" diskette drive 
(IBM-compatible) and has the 
option of three storage capacities, 
6, 12, or 19MB, with fast access 
ideal for multiuser environments. 

Enhanced CP/M-MP/M or OASIS 
multiuser operatinj^ system for 
the speed of a mini with the ease 
of a micro — supports up to 8 
terminals and 16 printers. 

Intej^rated accountinj^, word 
processing and financial modeling 
software systems support a wide 
variety of businesses. 

*5605-A2-64K. 6MB Winchester, 8" Diskette Drive-57,295 (Domestic list) 
5605-B2-64K. 12MB Winchester, 8" Diskette Drive - 57.995 ( Domestic list) 
5605-C2-64K, 19MB Winchester. 8" Diskette Drive-58.995 (Domestic list) 

CP/M; MP/M— trademarks of Digital Research, Inc. OASIS— trademark of PhaseOne Systems, Inc. 
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Single Board Computers Bare Board 


Kit 


Assm. 


80-153 1 k RAM 2k EPROM $19.95 


$ 89.95 


$110.95 


80-280 Ik RAM 2k EPROM $19.95 


$119.95 


$129.95 


81-260 2k RAM 4k EPROM $39.95 


$149.95 


$199.95 


81-030 4k RAM 16k EPROM $89.95 


*$249.95 


$349.95 


8085 3 chip system $24.95 






8088 5 chip system $29.95 






Apple II boards Bare Board 


Kit 


Assm. 


79-295 Parallel 1/0 $19.95 


$59.95 


$ 69.95 


81-132 A-D 16 Channef! $29.96 


$69.95 


$ 89.95 


80-085 12k EPROM (2716) $39.95 


$49.95 


$ 59.95 


80-244 EPROM PROGRAMMER $24.95 


$39.95 


$ 49.95 


80-144 Display add + data $25.95 


$42.95 


$ 49.95 


80-297 Parallel Printer Interface 


$69.95 


$ 79.95 


Extender Board 


$12.95 




81-088 Speech Synthesizer {Votrax SG-01) 




$139.90 


Other Products Bare Board 


Kit 


Assm. 


GRTGontroller ; $39.95 






7^-287 A-D and D-A $19.95 


$59.95 


$ 79.95 


79-282 SS Switch ICh. $ 6.95 


$10.95 


$ 13.95 


79-282 SS Switch 4 Ch. $24.95 


$39.95 


$ 49.95 


80-160-t-5Vott500Ma. $8.95 


$16.96 


$ 20.95 


80-161 i 12 Volt 120 Ma. $8.95 


$18.95 


$ 22.95 


8M20 Parallel input Speech Synthesizer 




$149.90 


Send for complete Catalog and OEM pricing. 




* Partially Populated price. 






^ John Bkli. Enoini:] 


Kl^^IISG 


s INC. 


ALL PRODUCTS ARE AVAILABLE FROM JOHN BELL ENGINEERING 


r— n P.O. BOX 338 • REDWOOD CITY, C 
' ' ADD SALES TAX IN CALIFOR 


)A 94064 


QjsX] 


NtA 


ADD 5% SHIPPING & HANDLING • 3% FOR ORDERS OVER $100 1 1 1 


10% OUTSIDE U.S.A. 






SEND FOR CATALOG (415) 367- 1 1 37 
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dBASEII— $595°° 

30 DAY MONEY-BACK GUARANTEE 

FREE MAN'S & WOMAN'S DIGITAL WATCH WITH EVERY ORDER. 

With dB ASE II you can extend the power of your microcomputer to 
jobs that were previously reserved for the larger mainframes. Here's a par- 
tial list of applications that dBASE II has been used for: 



• Document Cross Referencing 

• I>egal Office Accounting 

• Scheduling 

• Mailing Labels 

• Calendar Events 



• General Ledger • Check Management 

• Journal of Accounts and Writing 

• Accounts Receivable • Time Billing 

• Accounts Payable • Inventory Control 

• Sales Tax Records • Job Costing 

• Payroll • Tax Computation 

If your application calls for managing data, dBASE 11 may be the answer. 

You can create a database and start entering data into it in less than a 
minute. 

Type CREATE, then respond to the dBASE II prompts to name the 
file and define the fields in your records. 

Once the record is defined, you can start entering data immediately, or 
add information later by typing APPEND. In both cases, dBASE 
presents you with an entire record structure for which you simply fill in 
some or all of the blanks. 

Now, for a limited time only, you can purchase the most powerful 
DBMS system for your micro for the incredibly low price of $595 
delivered. We'll send you a copy of dBASE II, that you can run on your 
system, for 30 days. If you're not completely satisfied, then just send 
everything back and we'll return your money, no questions asked! Even 
if you go for another system, you'll be an informed buyer!! (dBASE II is a 
fine product by Ashton-Tate) 

STANDARD SOFTWARE 

CORPORATION OF AMERICA 

10 MAZZEO DRIVE, RANDOLPH, MA 02368 

CALL (617) 963-7220 ^^^^^^ q^LY 

1-800 
343-8420 



LARGEST SELECTION 

OF CPM SOFTWARE 

IN THE U.S.A. 



utility active, it may come up in the Basic programming 
mode (in which case the user may get to the disk utility 
by inputting "DOS" followed by "RETURN"), or the 
disk booted program may take complete control and 
begin running a program. As the system is so flexible, it 
is difficult to generalize about the power-up state. The 
only requirement is that there must be sufficient RAM 
to support the program being booted. 

The disk utility features a menu-driven, consumer- 
oriented operating system that is self-prompting and 
easy to use. With this operating system, it is possible 
to format disks and transfer the operating system to 
those disks. The utility allows file transfer, or full disk 
copy, operations with either single- or multiple-drive 
system configurations. One can rename or erase a file 
and the directory command provides file size and avail- 
able disk space information. The operating system and 
Basic allow operations with either random or sequential 
files, and the standard Basic commands such as OPEN, 
CLOSE, READ and INPUT are supported. The disk drive 
uses standard soft-sectored 5% -in. diskettes, which 
can store up to 88K bytes each; some of this space is 
used for system software. 

14 graphics modes are available 

The 6502 microprocessor operates at 1.79 MHz, 
one-half the standard television chroma oscillator 
frequency (~3.58 MHz), and provides a maximum 
resolution of 192 V by 176 H pixels— the maximum 
horizontal resolution can be 352 pixels. Through the 
use of the ANTIC graphics/video microprocessor, the 
800/400 computer provides 14 different graphics 
modes (nine are available directly from Basic). Through 
the use of ANTIC, Atari computers excel in their sophis- 
ticated and flexible ability to handle video graphics. 
Using a technique called DISPLAY LISTS, one can 
display the machine's full 128-color pallette and even 
manipulate these colors. 

My system consists of an 800 computer, one 810 
disk drive, the 41 program recorder, and an Epson 
MX-80 printer driven by the 850 interface module. To 
connect this to AC power, I use a combined RFI filter 
and switch box, which allows individual on/off control 
for each unit. I plan to design a device to automatically 
sequence the power to the disk drive and the other 
items to avoid the annoying operational sequence. The 
full-stroke keyboard has a nice feel to it, though care is 
necessary to avoid accidental depression of the reverse 
video key— identified with Atari's symbol. The Basic is 
easy to use, though not quite as powerful as those 
available for my S-100 machines. When in the Basic 
environment, the programmer has available graphics 
commands such as DRAWTO, PLOT and POSITION, 
the ability to easily set the screen and display colors, 
plus control of four independent sound synthesizers. 

My system is reliable and has given me many hours 
of enjoyable operation. The disk drive has performed 
without error in a regime that has included many file 
transfers and disk copies. With its flexible and com- 
prehensive graphics and audio capability, the system 
ranks as a top-of-the-line personal computer. Its 
extensive peripheral array and software support make 
it an excellent choice for those considering a personal 
computer system. 

Next month's Hardware Evaluation will discuss the 
three accessories to the 800. D 
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*ADVERTISEMENT' 



An open letter to 
the readers of Interface Age 



Hillel Segal, President, Association of Computer Users 



My purpose in writing is to 
tell you that my colleagues and 
I have decided to launch a 
program that could dramatically 
help you manage your computer 
resources. It will be called 
Computer Assistance Teams or 
CATS for short. • 

Ever since the Association of 
Computer Users was formed in 
1974, I have been thinking and 
dreaming about the possibility of 
starting a program that, quite 
literally, would allow each 
member to directly benefit from 
the experiences of other users. 
By setting up teams of users 
around the country, members' 
would be able to draw upon the 
knowledge and skills of the other 
team members when looking for 
software, checking hardware 
reliability handling the many 
problems that users face regularly. 

This has never been done * 
before. Usually, each user is on 
his own— continually reinventing 
the wheel. This is the traditional 
way most computer users 
operate; not that they want to, • 
but simply because they have no 
other choice. Up until now, a 
program hasn't existed that easily 
allowed users to seek and 
receive advice from other users. 
ACU is now starting such a 
program, and we need team 
members from every city, town, 
and hamlet in the United States 
and Canada to make it a success. 

My hope, therefore, is that we 
can find enough readers, in 
addition to our current members, 
to make this plan feasible. You 
can participate, by becoming a 
member of the Association of 
Computer Users. At the same 
time, you would also receive all 
of the other benefits of ACU 
membership. 

What about the Association 
itself? ^ ' 

We believe that ACU has 
several unique functions in the 
computer industry. First of ^11, as 
a non-profit user organization 
with elected officers, our prirnary 
obligation is to represent and 
serve computer users and 
prospective users. (Those in- 
volved in the sale of computer 
products or services are welcome 
to join too, but they are not 



permitted to vote or hold office.) 
Secondly, our monthly journal 
Interactive Computing, our 
BENCHMARK REPORTS that 
review computer systems, and 
all of our other publications are 
geared to (1) provide practical 
"how-to" advice on the selection 
of hardware and software, and 
(2) use it productively. What 
makes ACU special is its unique 
user-point-of-view. 




For example, not long ago we 
displayed the drawing shown here 
on the front cover of Interactive 
Computing, along with an article 
entitled "Ten Pitfalls To Avoid In 
Buying A Small Computer." The 
entire issue demonstrated our 
independent tell-it-like-it-is 
attitude. Users loved it, and many 
vendors even ordered reprints. 

In addition, many readers of 
Interface Age have followed my 
regular column in these pages 
during the last year, so you may 
already be familiar with ACU's 
activities. 

I think enough has been said 
to indicate that the new CATS 
program will direct its central 
energies to both the users' cur- 
rent needs and future problems. 



But it would be a mistake, I 
think, to attempt a full 
description of the program. 
Programs like these are not 
really invented or created. They 
evolve. They are the product of 
creative interaction between the 
special needs and enthusiasms 
and concerns of those Involved. 

In this way, ACU serves as a 
catalyst, and our publications 
and programs take shape Issue 
by issue and year by year. No 
single issue of our journal (which 
carries no advertising), can really 
be expected to tell a reader every- 
thing he may want to know about 
a particular subject. Similarly, 
since it might be misleading to 
try to tell you exactly how the 
CATS program will work, what I 
have tried to do Is to tell you 
something about our philosophy 
and approach— and to seek your 
participation to make it a success. 

Some specifics: Membership in 
ACU costs $65 per year— 
which is not a lot compared to 
other information sources that 
provide real value. Included with 
your membership is a binder and 
all back issues of our journal still 
in print. 

We ask for no money now. 
That can come later. What we 
need right now is an expression 
of your interest. 

As I said, in inviting you to 
join ACU, we realize we are 
asking for your confidence. We 
have high hopes of fulfilling your 
expectations. The process begins 
with the application form below. 

Sincerely, 



Hillel Segal 



i ASSOCIATION OF COMPUTER USERS 
I P.O. Box 9003, Boulder, CO 80301 

I Please enter my membership in ACU and bill me later. 
I Name, Title 

I 

I Company 

I Street 

I 

I City, State, Zip 
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#24 SOFTWUE 



ULTIMATE SOFTWARE PLAN 



We'll match any advertised price on any 
item that we carry. And if you find a lower 
price on what you bought within 30 days of 
buying it, just show us the ad and we'll 
refund the difference. 
It's that simple. 



DISK WITH i 
MANUAL/ 



ARTIFICIAL INTELLIGENCE" 

Medical(PAS-3) $849/$40 

Dental(PAS-3) $849/$40 

ASYST DESIGN® 
Prof Time Accounting. .$549/$40 
General Subroutine. . ,$269/$40 
Application Utilities .... $439/$40 

COMPLETE BUS. SYSTEMS* 

Creator $269/$25 

Reporter $169/$20 

Both $399/$45 

COMPUTER CONTROL'* 

Fabs(B-tree)., $159/$20 

UltraSortll $159/$25 

COMPUTER PATHWAYS® 

Pearl {level 1) $ 99/$25 

Pearl (level 2). . . . . . .$299/$40 

Pearl (level 3) $549/$50 

DIGITAL RESEARCH® 
CP/M 2.2 

NorthStar $149/$25 

TRS-80 Model II 
(P+T) $159/$35 

Micropolis $169/$25 

PL/1-80 $459/$35 

BT-80 $179/$30 

Mac $ 85/$ 15 

Sid $ 65/$ 15 

Z-Sid $ 90/$15 

Tex $ 90/$ 1 5 

DeSpool $ 50/$ 10 

CB-80 $459/$35 

CBasic-2 $ 98/$20 

D.M.A. 

Ascom $149/$15 

Formula $539/$45 

GRAHAM-DORIAN® 

General Ledger $729/$40 

Acct Receivable $729/$40 

Acct Payable $729/$40 

Job Costing $729/$40 

Payroll II $729/$40 

Inventory II $729/$40 

Payroll $493/540 

Inventory $493/$40 

Cash Register $493/$40 

Apartment Mgt $493/$40 

MICRO-AP® 

S-Basic .$269/$25 

Selector IV $295/$35 

Selector V $495/$50 

MICRO DATA BASE SYSTEMS® 

MDBS $269/$35 

MDBS $795/$40 

DRS or QRS or RTI $269/$10 

MDBSPKG $1295/$60 

MICROPRO® 

WordStar $319/$60 

Customization Notes. ..$429/$na 

Mail-Merge $109/$25 

WordStar/Mail-Merge. $419/$85 

DataStar. $249/$60 

WordMaster S119/$40 

SuperSortl. $199/$40 

Spell Star $175/$40 

CalcStar $259/$na 

MICROSOFT® 

Basic-80 $298 

BasicCompiler $329 

Fortran-80 $349 

Cobol-80 ....$629 

M-Sort $124 

^/' Macro-80 $175 

Macro-86 $259 

Edit-80. $ 84 

MuSimp/MuMath $224 

MuLisp-80 $174 

MultiPlan Call 

Manager Series Call 



MANUAL 
ONLY 



Combine our price protection with the 
availability of full professional support and 
our automatic update service and you have 
the Ultimate Software Plan. 

It's a convenient, uncomplicated, logical 
way to get your software. 

k^ (New items or new prices) 

CP/M users: 

specify disk systems and fornnats. Most formats available. 



dontsay'uncle;' 
say "microtax today! 


Individual $ 250/$na 

Professional $1000/$na 

Partnership $ 750/$na 

Package $1500/$na 

ACRS, depreciation, batch 
computing/printing of over 
30 forms/schedules, and 
much more. 


ORGANIC SOFTWARE* 

TextWriter III $111/$?.*^ 


DateBook II 

Milestone 

OSBORNE® 

General Ledger 

Acct Rec/Acct Pay, . 

Payroll w/Cost 

All 3 


.$269/$25 
.$269/$30 

.$ 59/$20 
.$ 59/$20 
$ 59/$20 
$129/$60 


AII3 + CBAS1C-2. .. 
Enhanced Osborne,. 
PEACHTREE^ 

General Ledger 

Acct Receivable 

Acct Payable 

Payroll. 

Inventory 

Surveyor 

Property Mgt 

CPACIientWrite-up. 
P5 Version . 


.$199/$ 75 
.$269/$60 

.$399/$40 
.$399/$40 
.$399/$40 
.$399/$40 
.$399/$40 
,$399/$40 
.$799/$40 
.$799/$40 
Add $129 


MagiCalc 

Other 


.$269/$25 
• less 10% 


SOFTWARE WORKS* 

Adapt(CDOStoCP/M).$ 69/$na 
Ratfor .$ 86/$na 


SOHO GROUP® 

MatchMaker 

Worksheet 


.$ 97/$20 
.$177/$20 


STRUCTURED SYSTEMS® 

Business Packages, 
Call for Price 


SORCIM® 

SuperCalc 

Trans 86, 


.$269/$na 

$115 


Act 


.$157 


TCS® 

GLorARorAPorPay 
All 4 


$ 79/$25 
.$269/$99 


Compiled each 

Inventory 

SUPERSOFT® 

Diagnostic 1 

Diagnostic II 

Disk Doctor 

Forth(8080orZ80).. 

Fortran 

Fortran w/Ratfor. . . . 

C Compiler, 

Star Edit. . 


$ 99/$25 
.$ 99/$25 

.$ 49/$20 
.$ 84/$20 
.$ 84/$20 
,$149/$30 
.$219/530 
.52B9/$35 
.$174/$20 
.$189/$30 


Other 


. . less 1 0% 


UNICORN® 

Mince.. 


$149/$25 


Scribble 

Both. 


.$149/$25 
$249/$50 


WHITESMITHS® 

'C" Compiler 

Pascal(incl"C") 


, $600/$30 
.$850/$45 


•PASCAL' 

Pascal/MT+ Pkg 

Compiler 

Sp Prog 


.$429/$30 

.$315 

.$175 


Pascal/Z 

PascaI/UCSD4.0. . , . 
Pascal/M 


.$349/$30 
. $670/$50 
.$355/$20 





•DATA BASE* 




FMS-80 


.$649/$45 


dBASEII 


.$595/$50 


Condor II 


.$899/$50 


Access 80 Level 1 . . . 


.$249 


Access 80 Level 2. . . 


.$429 


Access 80 Level 3... 


.$679 


•WORD PROCESSING^ 


WordSearch 


.$179/$50 


SpellGuard 


.$229/$25 


VTS/80.,..: 


.$259/$65 


Magic Wand 


.$289/$45 


Magic Spell 


.$269/$25 


Spell Binder. 


.$349/$45 


Select 


.$495/$na 


^ The Word 


$ 65/$na 


• OTHER GOODIES^ 




Micro Plan 


.$419/$na 


Plan 80 


,$269/$30 


Target 


.$189/$30 


BSTAM 


.$149/$na 


BSTMS 


.$149/$na 


Tiny'C" 


$ 89/$50 


Tiny "C" Compiler. . . 


.$229/$50 


Nevada Cobol 


.$179/$25 


MicroStat 


$224/$25 


Vedit 


.$130/$15 


MiniModel 


.$449/$50 


StatPak 


.$449/$40 


Micro B + 


.$229/$20 


Raid 


.$224/$35 


String/80 


.$ 84/$20 


String/80 (source). . 


.$279/$na 


ISIS CP/M Utility . , 


.$199/$50 


Lynx 


.$199/$20 


• 


Supervyz 


.$ 95/$na 




APPLE II® 




INFO UNLIMITED® 




Easy Writer 


.$199 


Datadex 


$249 


EasyMailer 


.$128 


Other 


. less 15% 


MICROSOFT® 




Softcard (Z-80 CP/M) 


$298 


Fortran ...... 


$179 


Cobol 


.$499 


Tasc 


.$139 


MICROPRO® 




Wordstar 


.$269 


MailMerge 


$ 99 


Wordstar/MailMerge . 


.$349 


SuperSort 1 


.$159 


Spellstar 


.$129 


PERSONAL SOFTWARE/ 


VISICORP* 




'^ Visicalc 3.3 


.$225 


'^Desktop/Plan II 


.$225 


^ Visiterm 


.$ 90 


^ Visidex; 


.$225 


i^Visiplot 


.$180 


(/* Visitrend/Visiplot. . . , 


.$300 


►^Visifile 


.$225 


PEACHTREE® 




G/L, A/R, A/P, Pay or 




Inventory (each). . . . 


.$224/$40 


•OTHER GOODIES^ 




VU#3R 




(usew/Visicalc). . . . 


.$ 79 


Context Connector 




(usew/Visicalc). . . . 


$129 


Micro Courier 


.$219 


Super-Text II 


.$127 


Data Factorv 


.$134 




DB Master 


.$184 








IBM PC SOFTWARE 



Business/Med/WP 
Call for Price 



ORDERS ONLY-CALL TOLL FREE VISA • MASTERCHARGE 
1-800-854-2003 ext. 823 • Calif. 1-800-522-1500 ext. 823 

Outside Continental U.S.— add $10 plus Air Parcel Post • Add $3.50 postage and handling per each itenn 
• California residents add 6% sales tax* Allow 2 weeks on checks, C.O.D. $3.00 extra • Prices subject to change 
without notice. All itenns subject to availability • © — Mfgs. Tradennark. Blue Label $3.00 additional per item. 

THE DISCOUNT SOFTWARE GROUP 

6520 Selma Ave. Suite 309 • Los Angeles, Ca. 90028 • (213) 837-5141 

Infl TELEX 499-0446 DISCSOFT LSA • USA TELEX 194-634 (Attn: 499-0446} 
TWX 910-321-3597 (Attn: 499-0446) 



ARTICLES 
WANTED.. 



INTERFACE AGE is seeking articles 
on computers in education for the 
October issue. The latest hardware 
and software for educational appli- 
cations will be discussed. Specific 
application articles and case studies 
of how computers were implemented 
for classroom use will be considered. 
Articles intended for this issue 
should be received no later than 
June 1 for consideration. 

Other topics being solicited during 
1982 include: medical applications, 
word processing, peripherals and 
interfacing products, home applica- 
tions, tutorials and utility programs. 
Special emphasis is placed on 
business systems and applications. 

Program listings should be no 
more than 60 characters wide, with 
no wrap-around lines. Unlined paper 
and a new ribbon should be used. 
Sample runs should be included. In 
the article text, variables should be 
described. The system utilized in 
composing the program should be 
detailed — operating systems, lan- 
guage type and version, and any 
necessary peripherals. 

Manuscripts should be typed or 
printed out double-spaced with one- 
inch margins. Minimum length is six 
pages, unless programs are included. 
Photos should be numbered and 
have a caption. Authors are 
requested to submit a statement of 
background and expertise. 

The publisher assumes no respon- 
sibility for artwork, photos or manu- 
scripts. No acknowledgement is made 
unless the submission is accompanied 
by a large stamped return envelope. 
A minimum of six weeks should be 
allowed for response. It is requested 
that authors do not phone for infor- 
mation about submissions. 

The submissions should be 
addressed to: Editorial Dept., Inter- 
face Age, 16704 Marquardt Ave., 
Cerritos, CA 90701. 
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COMMODORE vmm' I 

"THE WW4DER COMPUTER 

W THE 1980s. UNDER ^OOr 

—WILLIAM SHATNER 



" The best computer value in the 
world today. The only computer 
you'll need for years to come." 




ON/OFF SWITCH 



VIC-20® VS. OTHER HOME COMPUTERS 



Product Features 


Commodore 
VIC-20 


Atari* 
400" 


TF 

99/4A 


TRS-80« 

Color 
Computer 


Price* 


$299.95 


$458.95 


$499.00 


$399.00 


Maximum RAM Memory 


32K 


16K 


16K 


32K 


Keyboard Style 


Full-size 

lypewriter 

Style 


Flat 

Plastic 

Membrane 


Half-Size 

Typewriter 

Style 


Calculator 
Style 


Number of Keys 


66 


57 


40 


53 


Programmable 
Function Keys 


4 











Graphic Symbols 
On Keyboard 


62 











Displayable Characters 


512 


256 


64 


256 


Microprocessor 


6502 


6502 


T1990 


6809 


Accessible 
Machine Language 


YES 


YES 


NO 


, YES 


Upper/Lower 
Case Characters 


YES 


YES 


NO 


NO 


Operates with all Peripherals 
(Disk, Printer and Modem) 


YES 


NO 


YES 


YES 


Full Screen Editor 


YES 


YES 


NO 


NO 


Microsoft Basic 


Standard 


N/A 


N/A 


$ 99.00 


Telephone Modem 


$109.95 


$399.95 


$450.00 


$154.95 




BLUE MBANIES 
FROM OUTER 
SPACE 



Read the chart and see why COMPUTE! Magazine* calls the VIC-20 computer 
"an astounding machine for the price." Why BYTE^ raves: ". . .the VIC-20 
computer unit is unexcelled as a low-cost consumer computer." Why Popular 
Mechanics^ says ". . .for the price of around $300, it's the only game in town that is 
more than just a game." And why ON COMPUTING INC.^ exclaims: "What is 
inside is an electronic marvel. . . if it sounds as if Tm in love with my new 
possession, I am." 

The wonder computer of the 1980s. The VIC-20 from Commodore, world's 
leading manufacturer of a full range of desktop computers. See the VIC-20 at your 
local Commodore dealer and selected stores. 

I April's! issue 2 May *8I issue 3 November '81 issue 4Fan '81 issue 



'Manuracturer^ suggested retail price Jan. 1, i982. Includes BASIC cartridge lequired for programming. 
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, Commodore Computer Systems 

I 681 Moore Rd. , King of Prussia, PA 19406 

I Canadian Residents: Commodore Computer Systems 

I 3370 Pharmacy Ave.. Agincourt, Ont.. Canada. MIW 2K4 



Please send me more information on the VIC-20. 
Name 



Cr commodore 

^ COMPUTER 



I 
I 

I Address - 

I City 

' Phone 

L 



. State- 



. Zip_ 



VIC-IA 
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III 
AGAIN 




by Tom Fox 



Sitting tall and handsome, the 
Apple III is the desktop computer of 
the future— or so it was intended, 
when introduced about a year ago. 
Since then, development hangups 
and production delays have allowed 
the competition the time to play 
catch-up. Recently re-introduced 
as the "new, more powerful Apple 
III," how does the system 
measure up to its challengers? 

This microcomputer is an attrac- 
tive, intelligently designed machine, 
well-suited for many business 
computing tasks. It combines an 
appealing packaging arrangement 
with a superior set of systems 
software, as compared with most 
of its existing competition. A 
5M-byte hard disk option offers 
the user a kind of operating 
convenience merely dreamed of by 
those stictly confined to floppies. 

The main chassis is l/Vz in. 
wide by 1814 in. deep, and weighs 
26 pounds. This unit contains the 
6502B 8-bit microprocessor 
integrated circuit, the main 
processor chip. It runs at 1.4 MHz 
average, 2.0 MHz peak. Also 
included are 1 28K bytes of 
dynamic RAM, twice the amount 
found In an Apple II. The number 
can be doubled yet again— to 
256K bytes — with the optional 
rhemory expansion feature. 

The Apple Ill's documentation is 
exceptional and deserves special 
note. Manuals are an important . 
part of a technical product and 
microcomputers have a particular 
need in this area, since micros are 
often a new experience for their 



owners, Apple III manuals are attractively packaged 
and expertly edited. They contain detailed, step-by-step 
procedures for beginners; helpful hints and rules-of- 
thumb for experts, with photographs and illustrations 
ippropriately placed. Mostare spiral-bound and sized 
to rest handily on a waiting ledge behind the keyboard. 

The Apple III Owner's Guide Is a 172-page introduc- 
tion to the computer. Both hardware and software are 
covered, with special attention to the Filer portion of 
the operating system. This Is appropriate, since Filer is 
the area in which the Apple Ill's operating system 
diverges most from CP/M. In the last third of the manual 
are five appendices with detailed information about 
subjects such as error messages and electrical specifi- 
cations of the input/output ports. 

Each major hardware item Is delivered with an installa- 
tion and use manual. The App/e 6(/s//?essSas/c manual 
occupies some 336 pages in two volumes. The applica- 
tions program VisiCalc III is delivered with a 300-page 
user's manual, a 65-page guide to applications samples 
(provided on a separate diskette) and an aocordian-folded 
(pocket reference guide to the VisiCalc commands. 

The Standard Device Drivers manual Is a bit over- 
whelming, if only because the term "drive*' is relatively 
strange in microcomputing. The concept of drivers Is 
borrowed from larger computers, and is responsible for 
much of the power in the Apple Ill's operating system. 
A driver is a special-purpose computer program whose 
function is to translate the input and output data from 
applications programs into the particular requirements 
of a piece of hardware. Each of the disk devices has a 
driver, as do the keyboard, printer and other peripherals. 
Drivers allow the program to be ignorant of the specific 
needs of the hardware, the programmerto concentrate 
on what the program is doing, rather than how it is 
accomplished for each separate device. 

In Basic, for example^ a hardware device can be 
opened in much the same manner as a disk file, and 
data transmitted to, or received from, that device. In 
the Apple III, the concept-includes drivers for the audio 
circuitry, graphic displays and the RS-232 data com- 
munications port. Twenty-four such devices can be 
defined at one time, although practicatiy speaking, no 
more than a half-dozen or so will fit into the allocated 
memory space. 

Apple Ill's Sophisticated Operating System (which 
generates the unfortunate acronym SOS) is a consider- 
able departure from the Apple II, leaning in the direction 
of **big computer" software. Disk files can be arranged 
as a tree structure of catalogs tologrcally separate 
applications; This makes a lot of sense In a multi- 
megabyte, hard-disk drive computer. Floppy disk 



computers tend to remedy cataloging problems, since 
only so many files will fit onto a floppy diskette, and 
they can be labeled with a marker pen. 

Data files are managed by a portion of SOS called 
the Filers, a term familiar to Pascal users, and the utility 
program giving the most control over the SOS Filer is 
written in Pascal. This is provided on the Utilities 
Diskette, one of tfie system's most important elements. 
Various utilities functions (disk formatting, etc.) are 
presented as a series of nearly bulletproof menu 
selections— much easier to follow than similar functions 
found on a typical CP/M computer, 

Apple Business Basic is this computer's major 
programming language. It diverts from the Applesoft 
Basic found on the Apple II -i- , mainly In those areas 
needed to make it a more capable vehicle for writing 
and rurtfting serious business programs. It was able to 
complete our Prime Number Cruncher benchmark 
program (I A Aug 81 ) In 929 seconds, 31 seconds faster 
than the Apple II -j- . The version we tested was equipped 
with version 1 . 1 of both SOS and Apple Business Sstsic. 

A tool for edding con\puter programs as they are 
entered is often Jjsacl '>*Aih a computer such as this. 
The Apple HI handles T}m wiili Its eicapo mode: push 
the ESC key and I he cursor can be moved with the four 
arrow keys to any 5pot on the screen. Portions of a 
program !ine can be iov^^^'^^rrby typing new text It's a 
different, less coiXiVim- rtiethod than that offered by 
Microsoft's famiii'^r ID Ji statement. 

The system daeiQ; ? iS a blend of aesthetics and solid 
mechanical engineenng— a combination that rarely 
'*just happens. * Ratiiar it is the result of thousands of 
hours oimemiofi, refinement and expensive tooling. 
Sitting on a desk, rhe Apple l|l resembles a large floppy 
disk dme with a separate keyboard. This Is an iilusion, 
however, since the ^a^tHRe" is butit around, and Vvithin, 
^ singie monolithl<!; pressuie die casting of :' -nhfum 
alloy. Resembling an aui'^T^obile engine Lii- ^ , this 
construction conceals enclosures for M e*s;ientfal 
electronic bits. 

The totally hidden power supply; for example, is 
behind 1 /8 in. of aluminum on five sides and a substantial 
steel plate on the sixth. This, plus a sobering WARNING 
label, serves to keep the computer: operator from 
potentially dangerous voltage. The built-in floppy 
diskette drive is similarly housed. The keyboard and 
main internal circuit boards are buried so deeply that 
only patience and the knowledge of which screws to 
remove will permit access. 

There is one case; however, where the user Is 
encouraged by Apple to dismantle tlie device: when it 
Is time to install a new Peripheral Card. Most of the 




major add-on peripheral devices (such as the ProFile 
disk driv©) come equipped with such cards, which must 
be installed In much the same manner as they are in the 
smaller Apple IL Instatlation requires removing the Apple 
IfPs" cover— a simple operation involving a screwdriver 
and a pair of aircraft-style quarfeMurn Dzus fasteners. 
Thte re\^^s four waiting connectors for Peripheral 
Cards without exposing other internal workings. 

Unlike other cornputers, such as those utilizing the 
S-100 bus, it's important into which of the four slots a 
new Peripheral Card is plugged. Apple wasn't too kind 
to the user In this detail: the slots are not labeled; 
chances are three-in-four of being wrong on the first try. 

If the keyboard on the Apple II was a bit skimpy on key 
count, the Apple ill more than makes up for it. It contains 
a complete set of 74 keys (42% more than the Apple II), 
plus a RESET button near the floppy disk slot. Numbers 
and letters are placed as on an office typewriter, with 
an extra set of number keys grouped to the right as on 
a desk calcultor. All four arrow keys for moving the 
cursor around are included—something we point out 
only because the Apple II lacks the vertical pair. 

. There's a push-on/push-off ALPHA LOCK key, a useful 
kind of SHIFT LOCK affecting only the alphabetic keys 
(A-Z). Unique to this computer are a pair of extra shift 
keys marked with the familiar well-chewed apple symbol 

The keyboard is ■ 'finger-friendly'* in several areas. 
Keys are arranged in an IBM Selectric-style dish and 
the tops are finished in a non-glare, mottled finish. 
Keys located between the SHIFT keys and the front 
edge of the keyboard are placed a bit lower. Surpris- 
ingly, only the four arrow keys are equipped with a 
tactile feedback and "click" feature so familiar to 
electric typewriter users. 

The main chassis Is designed to support the Monitor 
III video display screen. Hitachi makes the screen and 
designed it to complement the computer's appearance. 



It has a greenv medium-persistence phosphor, and. 
looks to be an excellent vehicle for Apple 111 graphics 
capabilities. New to Apple is a full 80-column by 24-line 
display. (An Apple II emulator mode is available to 
display the 40 by 24 format.) This display is memory- 
mapped to provide maximum display speed. 

ProFile» the "professlonars file cabinet/' is a 
5M-byte hard disk Winchester drfve, manufactured by 
Seagate Technology. It fits Mw the^Appie III to form a 
tall pedestal for the video monitor. The disk drive iteself 
\B tiny, taking up about a third of the ProFlte i^wrs 
volume. (Power supply and interfacing etectronle^ M 
out the rest Bf the space.) f he data is contained on 
both sides of a pair of 6y4-]n. oxide-coated aluminum 
disks whirling at 60 revolutions-per-second. The95 mS 
seek time is about averagef @r the 514-ia ynits, some- 
vyrt^at slower than ^ome larger, more expensive ones, it 
is, however, many times faster than Apple Ill's built-in 
floppy diskette drive. Oddly, there is no practical way 
to define the ProFile as the system's '*boot" device, a 
trick other manufacturers have found to take full advan- 
tage of the faster Winchester operation. 

Adding a high-capacity disk drive such as the ProFile 
to a previously floppy-equipped machini literally trans- 
forms the personality of the computer. Those who 
have thumbed in vain through stacks of mislabeled 
floppy diskettes, searching for an important program or 
data file, can appreciate the ease of simply typing CAT 
and finding the program or file. ProFile can hold 35 
diskettes of data, and costs a great deal less than 35 
diskette drives (which could hardly be connected at 
once in any event). 

Computer data must be"backed up," however, 
and with a ProFile this involves 35 separate copying 
operations onto floppy diskettes— a tedious and time- 
consuming operation. 

A bare-bones Apple III lists for $3,495. This includes 
128K bytes of memory, a built-in floppy diskette drive 
and SOS operating system software. Add $320 for the 
Monitor III and $125 for Business Basic (as most do), 
and the price comes to $3,940. 

Lots of hardware upgrades are available from Apple. 
A second floppy diskette drive, termed the Disk III, 
costs $495. Alternately (or additionally), the 5M-byte 
ProFile disk drive is available for $3,499--just $4 more 
than the computer itself . The Silentype III thermal printer 
is $350, an additional 128K bytes of memory is $800. 

Business Graphics III software lists for $175, and 
Pascal III for $250 plus an additional $75 for a diskette 
of Pascal Development Tools. The VisiCalc III spread- 
sheet analyzer is likely to be the best friend $250 can 
buy for this machine. D 
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Computer Technology Goes Holly vi/ood 



by Jim Cavuoto 

Imagine yourself in a world 
where software processes 
determine every aspect of your 
existence— what you think, where 
you go, whether you live or die. 
Imagine that each program in this 
computer world Is the alter ego of 
some human programmer in 
another dimension. Imagine a world 
in which video games are live 
battles, where file manipulation is 
behavior control— where simulation 
Is reality. 

Some might argue that we are 
already approaching such a world. 
Computers are taking more and 
more functions away from human 
operators in the factory, in the 
marketplace and on the battlefield. 
It's becoming hard to tell where 
human supervision ceases and 
where computer control begins. 
But there's still room to fantasize 
about what really goes on mside 
the processor-minds of our 
computer colleagues. Can they 
outthink us? Do they ever wonder 
about us? 

Walt Disney Productions, 
Burbank, CA, will give summer 





movie audiences the chance to 
ponder these questions when a 
futuristic adventure film, Tron, Is 
released next month. Tron portrays 
computers in two domains: in a 
large communications company in 
the real world and in a micro- 
civilization existing within the 
electronic circuitry of a computer. 

Even more significant than the 
subject matter fs the computer 
technology used in producing the 
film. The animation and computer- 
generated scenery for the film are 
the most advanced ever used in a 
commercial motion picture. Live 
actors are merged with computer 
graphics in a technique being 
touted by Disney as a milestone in 
optical and light effects. The film 
has been in post-production 
special effects processing for 
over a year. 

The company responsible for 
producing the majority of the 
computer animation is Information 
International Inc. (LLL), Culver 
City, CA. I.LI, has been involved 
with digital simulation for motion 
pictures for several years, having 
recorded major scenes in such 
feature films as Futureworld, and it 
has a $3 million facility devoted to 
scene simulation technology. 

Richard Taylor, director of the 
company's digital scene simulation 
divisioH oversees the design and 
programming of computer 
animation in Tron. *The film will 
make computer simulation a 
household word,'* he says 
enthusiastically. *'The animation is 
hypnotic. It has a perfectness that 
communicates subliminally to the 
audience." Before joining this 
firm, Taylor was creative director 
for Robert Abel and Associates, 



where he won four Clio awards for 
excellence in television 
commercial production. 

The film's director is Steven 
Lisberger, who is making his 
debut as a live-action director. 
The idea for Tron came from his 
fascination with video games. The 
film stars Jeff Bridges, David 
Warner, Bruce Boxleitner and 
Cindy Morgan. 

The story begins when a young 
computer expert and video arcade 
athlete decides to take on a large 
computer corporation he suspects 
of software piracy. A menacing 
control program gets in his way, 
however, and he finds himself in 
an electronic domain in which he 
must fight battles on a brutal video 
game grid. 

It is in this surrealistic computer 
dimension that the digital scene 
simulation really shines. One third 
of the backgrounds are computer- 
generated, requiring that each 
artificial landscape be properly 
joined with the live-action frames. 
"The entire film uses backlighting, 
not reflected light," explained 
Taylor. "As a result, each 
character is made out of pure 
light." Multiple camera passes, 
anywhere from 1 2 to 20, are 
made to create a high-contrast 
image. Color gels are used in a 
process Tayter likens to "painting 
by number." Between 5 million 
and 76 million calculations are 
required to create one frame of 
animation. It can take from 1 6 
minutes to an hour to create a 
frame. Considering that 1 ,240 
frames make up one minute of 
film, this gives some idea about 
the complexity of the task. 

I.LI, has developed a four-stage 



process for developing simulation 
scenes for films and television 
commercials. The first stage Is 
design, which involves coming up 
with an idea and creating a story- 
board. The next phase is data 
entry, which can be done in one 
of three ways. The most prevalent 
is encoding by hand, whereby the 
designer generates two orthogonal 
views of a scene, then uses three 
cursors to encode points in three- 
dimensional space. A second 
method, used for well-behaved 
geometric shapes, is algorithmic, 
or mathematical description. The 
third technique Is picture scanning, 
which is used to add texture to 
three-dimensional surfaces. 

After all the data describing a 
scene has been entered into the 
computer, LI.L uses its proprietary 
Director's Language to further 
specify the image. Size, color, 
orientation, lighting, reflections 
and textures can be easily 
manipulated with this interactive 
language. All the scene character- 
istics a studio production company 
would normally use on a set are 
accessible with Director's 
Language. The fourth and final 
stage of the simulation process is 
filming, which uses a high- 
resolution electronic irnaging 
camera in conjunction with a 
precision graphics recorder. 

The main computer used is a 
Foonley F-1 , which Taylor 
describes as a "souped-up" 
PDP-10. An auxiliary high-speed, 
36-bit computer with 612 bytes of 
memory available gives the system 
its high performance. This 
computer is 10 times faster than 
the PDP-10. Other hardware 
making up the image processing 



system includes two programmable 
film readers, a 40rin. by 60-in. 
Taylos graphics tablet and various 
display monitors. 

Magi, Inc., Eimsford, NY. which 
Is assisting IJ.I. In the simulation 
for Tron, uses a Perkin Elmer 
3240 computer with 2M bytes of 
memory and two 80M-byte disk 
drives. A Ceico CFR 4000 
computer generates Magi's 
pictures on a monitor. 

Concerning the future of 
computer animation in the film 
Industry, Taylor predicts further 
improvement of the man/machine 
interface to enhance a director*s 
ability to control a scene. "Most 
simulation systems aren't 
sufficiently user-orJented at this 
time,'* he said. * There needs to 
be refinement of hands-on control 
of the computer." 

He also foresees the need for 
increased computational ability to 
get more realistic Imagery and 
movement. One area that would 
benefit from greater processing 
speeds would be the simulation of 
the human form. At this point, 
stylized human beings can be 
created for medium or long shots, 
but a realistic close-up portrait of 
the human face— complete with 
hairs and pores— is beyond the 
power of computer simulation. 
Taylor feels It will be 1 years 
before this challenge Is met. 

Aside from the movie's superb 
graphics and special effects, Tron 
Is likely to attract throngs of first- 
time and repeat viewers because 
of its subject matter— video 
games. Video arcade games took 
in about $5 billion In revenue last 
year, and their popularity is still 
growing. Ironically, the most 
successful video game. Space 
Invaders, grosses $600 million 
each year, three times the income 
of the most successful movie In 
history, Star Wars. That fact Is 
obviously not lost on Bally 
Manufacturing, the nation's largest 
video arcade game maker, who 
have Introduced a Tron video 
game and will be placing the game 
in theaters showing the movie. 

Meanwhile, Disney accountants 
will undoubtedly be scrutinizing 
boxoffice returns, in the hope that 
computer technology will emerge 
as the next science fiction formula 
to challenge the astronomical 
Star Wars grosses. D 
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Invisible or Invincible? 

It all depends on your perspective. 

The Vision 80® is a video display card that 
gives your Apple^"^ terminal an industry- 
standard 80 column by 24 line display 
screen with a. full 128 character set in- 
cluding upper and lower case letters 
with three dot descenders. It is compat- 
ible with all existing Apple^"^ BASIC 
software and allows the use of 80 
column lower case text with pro- 
grams written in BASIC, FORTRAN 
Pascal, Microsoft CP/M^'^ and 
ASSEMBLER. Full communications 
driver support allows the Apple W^^ 
to operate as an intelligent terminal 

Definitely invincible. Ask Softalk 
magazine editors, who rated 
Vision 80® the Best Apple- 
video display card on the 
market. 

But the Vision 80® card has an 
"Apple" command vocabulary 
including H-tab, V-tab, HOME, 
TEXT, PR# GRAPHICS). 
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No changes in operating or programming 
procedures are necessary to produce what 
ever sophisticated displays you require. 
And it doesn't interfere with the operation 
of popular Apple^"^ compatible peripher- 
als. Except for the enhanced display, 
it's as if you had never installed 
the Vision 80© in your 
Apple iT"^ computer. 

Definitely invisible. 

Ask your local computer dealer for 

a demonstration of the invincible, 

invisible Vision 80® video 

display card by Vista Computer 

Company. Or correspond with 

us directly: Vista Computer 

Company, Inc. 1317 East 

Edinger, Santa Ana CA 

92705, (714) 953-0523. 

Toll free order line: 

(800) 854-8017. 

Be sure to inquire about our new 
Vision 40, a soft screen program- 
mable character generator for 
Apple ir^ computers. It's great 
for graphics and perfect for 
foreign language applications. 



Perceptive Perspective 
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714-953-0523 800-854-801 7 
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SPELLING 
PROGRAMS: 




by Dona Z. Meilach 

You've just finished composing a document. It's been proofread, printed 
and set aside. An hour later, you reread it and discover two typos and a 
possible misspelled word, despite the number of times you checked it. 
Wouldn't it be great if a process existed to make every finished piece perfect 
before it's finalized? What if misspelled words could be instantly corrected 
via computer technology? 

Recently, several proofreading programs have appeared on the market. 
While it's not yet advisable to throw your dictionary away, these programs do 
catch many mistakes that might otherwise slip by. 

We recently checked 1 widely advertised programs guaranteed to banish 
spelling woes. Only seven are detailed in the accompanying charts; three 
weren't included for varying reasons. 

SpellStar Version 1 .0 (Micropro, San Rafael, CA) had a hangup at the 9,000th 
word of its 20,000-word dictionary. A telephone consultation with the company 
indicated a problem with this new offering that is expected to be corrected 
soon. We know of other users who had success with SpellStar, but we were 
unable to document it for this survey and plan to present it at a later date, 

Hexspell (Hexagon Systems, Vancouver, BO, Canada) provided a version 
that could not deal with capital letters, which were all we had on the TRS-80 
test unit. The system ignored all upper case letters to *'save unnecessary 
word checks, such as names addresses, etc." This also meant it ignored the 
first word of every sentence. We felt this was an unnecessary limitation that 
none of the other programs had, so we chose to delete it from the testing. An 
updated version did not arrive by our press deadline. 

Miz'Spell (Programs Unlimited, Jericho, NY) required configuring data that 
was not clearly understandable in our manuals. A call to both Zobex (the 
computer) and Zenith (the terminal) did not reveal the required figures. An 
inquiry to the software company went unanswered. The configuration requests 
on the terminal were a surprise, resulting in 3y2 wasted hours, and 
considerable frustration. The ad states, "Miz'Spell perm/fs user configuration, 
including specification of default extensions for original and correct text file." 
"Permits," made to sound like an advantage, was a dismal drawback. The ad 
also maintains that it will work with words of any length, but the manual states 
that it is slow with two- or three-letter words and suggests that the user work 
with words of four or more letters. The program doesn't seem to be worth its 
$49.95 low price. 

It did make us aware that when programs need to be installed with data that 
most new users will not be able to find, the program is a failure before it 
begins. It also pointed out the importance of understanding the features of a 
program to evaluate advertising claims. 

Generally, the seven reviewed programs are clever— even brilliant. But 
they are not a substitute for proofreading and knowing how to spell. None of 



the systems can guess what you mean. If you mistyped 
the word sin as sign, sine or sing, It would not flag It as 
a wrong word because all the "typos" are valid words. 
However If you needed to know both ways to spell sine 
or sign, some systems would help, and save you the 
trouble of thumbing through a dictionary. 

Manuals and/or on-screen examples ran the gamut 
from quite good to near-Impossible. All had some difficult 
or ambiguous areas, or sections where directives were 
not covered. We have Indicated them In degrees of 
"Adequate + or - ." Only Spellguard had the foresight 
to Include an Index at the back of the manual for an 
easy reference and a summary of the procedure In the 
front of the book where It could be readily located. The 
Index would have been a substantial help for wading 
through the wordy MIcroproof manual. 

Several of the programs provide on-screen test 
documents that lead you through the procedures with an 
accompanying explanation In the manual. Be prepared 
to spend a minimum of two to three hours familiarizing 
yourself with a program. 

It Is hard to appreciate what happens with a program 
unless you work with It using your own files. But knowing 
the existing features In advance can help to evaluate 
their effectiveness. You may like to use all the features 
of an Involved program for long documents, while a 
simpler system may be a time saver for short business 
letters. Ideally, one might own two programs to use for 
different documents... and to proofread one against all 
others. Some programs will do more than you want- 
taking excessive time— If you can't elect to bypass 
procedures. More Is not necessarily better. 

Comparing programs for accuracy Is difficult because 
they work differently. We subjected each program to 
Identical manuscripts, and Incorrectly spelled words 
were usually listed as suspect, though not necessarily 
all of them. Many correct words were suspect. Why? 
The systems dealt differently with hyphenated words, 
plurals, abbreviated street names, and numerals such 
as 3rd and 5th. One system that lists words ending In 
"ed" missed the typo "guaranteeds." It didn't go far 
enough to find the s. Another program found It without 
any problem but missed something else. 

Generally, the programs caught words we had missed 
completely— those we overlooked or did not know 
how to spell. They can catch other nuances, too. 
We ran a manuscript through one program with 
the name of Mr. MInamlzawa. When the error 
listing appeared, I discovered I had spelled 
his name three different ways. 

If you're not sure of rules regarding the 
use of ly, ed, les or when to drop the e, the 
spelling programs providing look-up help 
can save you time and frustration. 

The trade-off Is that the more die 
tionary there Is to read against, the 
longer It will take for a document 
to be proofed. We used the first 
325 words of this 
manuscript with 1 
words purposely 
misspelled and 
ran the sample 
through the seven 
programs. The results 
are displayed In chart 1 . 



Bear In mind the difference between the TRS-80 
5V^-ln. disks and the 8-ln. CP/M systems. 

Note that speed refers to the time needed to read 
the document only, not to correct It. Different types of 
systems require different procedures; comparing one 
against another, timewlse. Is like comparing oranges 
and potatoes. Disk swapping, finding and replacing 
time will depend on the user. MlcroSpell's reading and 
correcting can be simultaneous, so timing It against the 
others is an unfair comparison. The Word was the 
slowest for straight proofreading, then reviewing, then 
marking and correcting, but Its other features and low 
price make It attractive. 

The longer the document, the longer It will take for a 
reading. But short documents will not necessarily 
require too much less time. Why? Because all words 
must be read against the entire dictionary. The minimum 
time for reading through the dictionary will always 
remain the same regardless of document length. 

Essentially, most systems provide a dictionary ranging 
from 10,000 to 50,000 frequently-used words. The 
program reads a document and rearranges the words 
so It can match them to its dictionary. Any words In the 
document that do not match the dictionary are suspect. 
They may not all be misspelled; some may be technical 
words, abbreviations, proper names, street names. 
These will appear and need to be dealt with. 

Generally, your decisions Involve the following 
(though the wordings and potential directives vary) 
correct the word; mark It; ignore It; add It to a dictionary; 
help; exit to system. 

Additionally, some will allow you to: preview the list 
on the screen or printer; look up the possibilities for 




Although the Datasouth DS180 matrix printer may not exactly rate as a work of art, our customers have a very 
high opinion of its value. Over the past year, we have shipped thousands of DS180 printers to customers throughout 
the world. Many of our sales now come in the form of repeat business -a strong testimonial to the acceptance of 
a product. 

The success of the DS180 in a very competitive market did not happen by accident; rather through our sensitivity 
to the needs of the industry. This sensitivity we cany through research and development, production and quality con- 
trol and finally to after sales support and service. 

Recently we introduced new enhancements to make the DS180 printer even more versatile. Dot addressable raster 
scan graphics produces output of computer generated charts, maps and graphs at a resolution of 75 x 72 dots per 
inch. Variable horizontal pitch selection allows printing at 10, 12 ^^^^^^ 

or 1 6.5 characters per inch plus double wide printing at 5, 6 or 
8.25 characters per inch. The expanded 2K FIFO print buffer 
handles a full CRT screen dump at up to 9600 baud without de- 
laying the host system. We also offer transparent mode for isolat- | 
ing communications problems, and for APL users, the dual ASCII/ ' 
APL character set option. 

Check our list offeaturesandwethinkyou will agree thattheDS180 
offers the most complete performance package in matrix printers. 
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The DS180 is available nationwide through our 
network of sales/service distributors. 
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the correct spelling of a word; see the word in context; 
have a total word count; check word frequency (often 
referred to as "unique words"). This indicates how 
many different words you used in the entire manuscript 
and reveals the extent of your vocabulary. 

Also some systems will allow you to print the error 
word list as hard copy and/or list it on the screen. 

Proofreader and The Word have modular procedures, 
permitting you to select specific actions such as Word 
Count or Word Frequency independently of proof- 
reading so you don't have to go through every feature 
every time. 

Defining "usability" for the individual depends on 
preferences for how a correction happens. We divided 
the systems into two types— A and M; each with advan- 
tages and disadvantages. Type A automatically inserts 
the correctly typed word into the document in a two- 
step procedure: 1 ) proofing; 2) reviewing and correcting 
simultaneously. Type M marks the incorrect word in 
the document— a four-step procedure that involves: 
1 ) proofing; 2) reviewing; 3) marking the words in the 
document; 4) reentering the document and correcting 
it manually or with the Search-and-Correct facility. 

Let's look at the mechanics of using these two types 
of spelling systems, assuming you are using two disk 
drives, I and II. Consider type A first. Your word pro- 
cessor is in drive I. Your document is in drive II. The 
spelling system may or may not (depending on size) 
reside on the disk with your word processor. (Some 
may be invoked through the word processor.) You 
usually remove the word processor in drive I and replace 
it with the spelling program, write the document file- 
name with the necessary program prompt, and wait 
while it is proofread. 

When proofing is completed, the check list appears, 
and you deal with the words via the choices presented. 
The wrong word is typed correctly and the correct word 
automatically replaces the incorrect word. All other 
choices are executed as the words are listed. When 
you complete the proofing and return to the document, 
the correct words are in place. You may have to 
reformat to compensate for different word lengths. 

Check list provides choices 

Now consider type M. As above, your word processor 
is in drive I, your document in drive II. You remove the 
word processor and replace it with the spelling system 
in Drive 1, write the document file name with the 
necessary prompt, and wait while it is proofread. 

When proofing is completed, the check list appears 
and you deal with the words via the choices presented. 
Instead of typing the corrected word, you indicate that 
it is to be marked in the text. 

When you complete the choice selection, you swap 
the spelling disk with your word processor, return to 
the text and execute a global search for the marking 
symbol, then proceed to correct each word. 

With the difference between A and M clarified, 
another aspect should be noted. With Type A, you 
consider each word individually, correct it and are 
through with it. With Type M, you consider each word, 
then deal with it. When it is completed, you return to 
the document and deal with the words again. In both 
systems, if margins change because of a corrected 
word, you must reformat. 
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The dictionaries provide lists of the most commonly 
used root words with some words constructed from 
prefixes and suffixes. MicroSpell stores extra diction- 
aries on a second disk so you may use them to check 
special vocabularies and words with variations on the 
root word. For example, it would recognize words with 
"re" prefixes such as reedit and reunite, while another 
dictionary might list them as suspect words. 

MicroSpell emphasizes these additional dictionaries 
and a feature that helps you correctly spell words with 
ed, ing, ment, and other suffixes formed onto root 
words. Spellguard rejects this as a negative feature 
and states in its manual: "The Spellguard dictionary 



We divided the systems 

Into two types 

—A and M; 

each with advantges 

and disadvantages 



includes only actual words. It does not allow nonsense 
words that are sometimes formed when word endings 
(i.e. ed, ing) are haphazardly added to root words. 

With some systems you can examine a dictionary by 
listing it via the CP/M TYPE command or through your 
word processor, but others are inaccessible. 

All have the ability to add words to an existing dic- 
tionary or create new dictionaries. When frequently 
used words are added to a dictionary, less suspect 
words will be found during proofreading. Your name and 
address, for example, might be placed in a dictionary so 
it doesn't repeat as an error word. Abbreviations, special 
words or foreign language dictionaries can be established 
and checked against a document for proofing. 

Using type M systems can be tedious in long docu- 
ments. One alternative (if you elect not to add any of 
the suspect words to a dictionary) is to print out the 
error list. Then return to your word processor and use 
FIND AND REPLACE; type both the incorrect spelling 
and the correct spelling, especially if a mistyped word 
appears frequently. Once familiar with a system, you 
will develop your own routines. 

The same procedure can be followed for type A. For 
example, if only one of two misspelled words appears in 
a suspect list, it's pointless to go through the entire 
spelling review. 

Those that have review procedures of the complete 
word list can save you time because you dispose 
of many of the suspect words before you deal with 
them individually. 

The Word gives you the greatest flexibility for 
reviewing a previous word. Spellguard and Superspell 
permit you to return to the previous word. But if you've 
let a misspelling slip past you on the others, you have 
to run the entire procedure again, or make a note of the 
wrong word and pick it up during find and replace. A 
second proofreading after correcting is recommended. 

Viewing a word in its sentence context before you 
change it can be an advantage, particularly if you don't 
recognize your typos. Sometimes a mistyped word will 
suggest another word and you're not sure what you 
meant. Viewing it in context will clarify it for you 
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Turn your Apple into the world's 
most versatile personal computer. 



The SoftCard™ Solution. SoftCard 
turns your Apple into two computers. 
A Z-80 and a 6502. By adding a Z-80 
microprocessor and CP/M to your 
Apple, SoftCard turns your Apple into 
a CP/M based machine. That means 
you can access the single largest body 
of microcomputer software in exist- 
ence. Two computers in one. And. the 
advantages of both. 

Plug and go. The SoftCard system 
starts with a Z-80 based circuit card. 
Just plug it into any slot (except 0) of 
your Apple. No modifications required. 
SoftCard supports most of your Apple 
peripherals, and, in 6502-mode, your 
Apple is still your Apple. 

CP/M for your Apple. You get CP/M 
on disk with the SoftCard package. It's 
a powerful and simple-to-use operating 
system. It supports more software 
than any other microcomputer operat- 
ing system. And that's the key to the 
versatility of the SoftCard/Apple. 



BASIC included. A powerful tool, 
BASlC-80 is included in the SoftCard 
package. Running under CP/M, ANSI 
Standard BASIC-80 is the most 
powerful microcomputer BASIC 
available. It includes extensive disk I/O 
statements, error trapping, integer 
variables, 16-digit precision, exten- 
sive EDIT commands and string func- 
tions, high and low-res Apple graphics, 
PRINT USING, CHAIN and COM- 
MON, plus many additional com- 
mands. And, it's a BASIC you can 
compile with Microsoft's BASIC 
Compiler. 

More languages. With SoftCard and 
CP/M, you can add Microsoft's ANSI 
Standard COBOL, and FORTRAN, or 



Basic Compiler and Assembly Lan- 
guage Development System. All, more 
powerful tools for your Apple. 
Seeing is believing. See the SoftCard 
in operation at your Microsoft or Apple 
dealer. We think you'll agree that the 
SoftCard turns your Apple into the 
world's most versatile personal 
computer. 

Complete information? It's at your 
dealer's now. Or, we'll send it to you 
and include a dealer list. Write us. Call 
us. Or, circle the reader service card 
number below. 

SoftCard is a trademark of Microsoft. Apple II and 
Apple II Plus are registered trademarks of Apple 
Computer Z-80 is a registered trademark of Zilog, 
Inc. CP/M is a registered trademark of Digital 
Research. Inc. 
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CONSUMERS PRODUCTS 



Microsoft Consumer Products, 400 108th Ave. N.E., 
Bellevue, WA 98004. (206) 454-1315 




SYSTEMASTER 



The Next Logical Step 



Teletek FDOI, The First Step 

A CPU, floppy disc controller and I/O all on one board. 
Until SYSTEMASTER® the most powerful IEEE-S-100 
board on the market. 

Teletek SBC-I, The Second Step 

A board designed for use in high performance, multi- 
processing systems. SBC-I combines its own CPU, 
serial and parallel ports, 128K of segmented memory 
and FIFO. 

SYSTEMASTER®, The Next Logical Step 

Teletek's newest product — a breakthrough in S-100 
board design. SYSTEMASTER® is a complete system. 
No other boards are required. It doesn't even require 
a bus! 

But, when used with an S-100 bus, SYSTEMASTER® 
has even more capabilities. You can readily expand 
to multi-user or multi-processor systems using 
SYSTEMASTER® as the master board. 



SYSTEMASTER® Features: 

• CPU: 4MHz Z80A 

• Floppy controller: controls mini and/or maxi drives; 
variable independently-adjustable pre-write 
compensation. 

• Two RS-232C ports. 

• Two full parallel ports. 

• 64K bank-selectable memory variable from 32K to 60K. 
Remaining memory is fixed at top of 64K address space. 

• Multiplexed DMA: allows transparent data transfer to 
floppy disks and other devices without CPU wait states. 

• Relocatable EPROM/ROM/PROM: 2K, 4K or 8K 
with deselect capability. 

• Real-time clock. 

• Operating systems available: Digital Research or 
Infosoft. 

• Parallel ports may be connected to Teletek's PSC board 
for RS-422 capability. 



ELETEK 



(5) Teletek 1982 



9767F Business Park Drive Sacramento, CA 95827 (916) 36M 777 
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immediately. The three type A programs have this 
capability; Microproof and MicroSpell let you decide 
when you want to see it in context. Proofreader runs 
the entire document, stops and questions the misspelled 
word, and asks you what to do with it. 

Type M programs that mark the word show it in 
context before you make the correction. It's such a 
natural part of the system that as a feature it becomes 
a moot point. 

The programs deal cleverly with capital letters: they 
usually replace anything that was upper case with 
another upper case. The Word and MicroSpell provide 
switches for flexibility in reading uppercase acronyms, 
for instance, so you can elect to avoid them as errors. 

Hyphen handling varied, but all programs warned in 
advance of how they would be treated. Some reassem- 
bled the word; others read them as two words that would 
be considered errors to be dealt with and some ignored 



you have to 

adjust to 
the system. 



them. You have to adjust to the system. The same is 
true of apostrophe words and plural formations. 

Unique Word Count is a feature that offers help for 
the writer concerned about word usage. It lists the 
number of different words appearing in a document. If, 
for example, a document contains 1 ,000 words but only 
200 unique words, it can indicate a limited vocabulary. 
The same breakdown may be fine for a legal document. 

The Word provides a count of the number of times 
each word is used; it is contained in a new file called 
document. freq, accessible with your word processor. 
It lists the words alphabetically and may print them out. 
Proofreader provides an interesting use of unique word 
counts but only with its optional Grammatik program. 
Spellguard and Superspell automatically tallied the 
unique word count, but there was no further action you 
could take to use it advantageously. 

Whether or not these factors are important to you 
should be considered. Knowing how many mismatched 
words versus actual misspelled words can suggest the 
necessity of increasing a dictionary, or your own spelling 
ability. The Word can yield it quickly with its independent 
word count tool. 

When spelling (as opposed to inaccurate typing) is 
not your strong point, considerseriously The Word and 
MicroSpell. You can request help from The Word 
when you think you need it. MicroSpell will give it to 
you automatically, and there were times when we were 
incredulous that our spelling was incorrect. We chal- 
lenged Microproof's guess, but Webster agreed every 
time. And Microproof usually put the word in place in 
the document without our retyping it! 

The ability to terminate a program anytime is an 
important feature. Imagine a document listing 30 mis- 
matched words, but only one actually misspelled word. 
You won't want to deal with all the words, so you can 
terminate the questions and return to the document to 
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correct only that word. For a quick reading/listing, we 
liked Microproof. 

Following are some specific reactions that we had to 
each system. 

Chextextf a type M system for the TRS-80, is simple, 
works relatively quickly, and has good prompts, so you 
never feel lost. But the manual lacks explicit information 
about what will happen on-screen. The company offers 
supplementary dictionaries of 20,000-plus words for 
35-, 40- and 80-track single/double density disks and 
other configurations for only a $3 postage fee. 

Microproof provides a direct, quick, no-frills, easy- 
to-learn- and teach type A program— but only with the 
correcting option. It lacks the overkill features of more 
involved programs, but simplicity gives it an edge. I 
found myself using this program to proofread documents 
after other programs finished. The ability to run the 
check through WordStar's R command and have the 
corrected word automatically appear in the document 
without disk swapping was a time and motion saver. 
And it's 50,000-word vocabulary caught many words 
that other systems missed. 

The command MICPROOF doc.txt initiates a series 
of asterisks across the screen with sentences signaling 
that the document is being found, processed and read. 
The entire suspect word list appears first, then you 
may call up individual words. Five choices enable you to 
type the correct word and insert it into your document, 
ignore the word, see it in context and/or add the word 
to the dictionary, or exit the system. When you complete 
the review, any words you asked to see in context are 
displayed for further decisions. A word added to the 
dictionary may be coded as a noun, verb or other part 
of speech, though it is not necessary. When the word 
becomes part of the dictionary, it apparently picks up 
the necessary suffixes and prefixes. The final prompt 
tells you the document is being corrected. 

Note that Standard Microproof alone is a type M that 
only finds errors which you must print off and correct 
with the word processor search and find procedure. 
Without the correcting option, the program loses its 
vitality and validity and is not worth the money. The 
printout was clumsy and slow, and included the direc- 
tives and asterisks. 

For convenience, you need Correcting Microproof but 
must realize it lacks the flexibility and variety of tools in 
other programs. Because it resides on the word 
processor disk, space limitations may require supple- 
mentary dictionaries on another disk. It works through 
WordStar and with a TRS-80 package, but requires an 
additional $35 patch for some word processing pro- 
grams. Clarify and weigh your needs before considering. 

MicroSpell is a type A program utilizing a different 
methodology than the other spelling programs in this 
review. Instead of arranging the document words 
alphabetically and comparing them to the dictionary, 
MicroSpell looks up words in the order in which they 
appear and subjects them to review in a split dictionary 
during a series of four passes. 

MicroSpell will display words in context, and pro- 
vides a list of guesses should you be unsure of the 
word you meant or its spelling. You can search the 
dictionary for words that match a misspelled word 
using wild-card characters. 

Depending on your computer and disks, disk swapping 
is required. The program is supplied on two 8-in. single 
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density disks. Disk 1 requires 21 1K and contains the 
main dictionary of 21 ,000 word stems and the necessary 
program supports. Disk 2 contains files with rare 
vocabulary, extra vocabulary and words ending with ing 
and ed. 

The potential of MicroSpell's versatility requires time 
to explore. Switches that activate customized features 
give it a phenomenal flexibility. It's a no-nonsense, full 
approach to spelling help. Its limitations are clearly 
outlined in the manual so that if one finds an extra S on 
a word or a missed word in the manuscript, the reasons 
are logical. 

Proofreader by itself is a type M program, but when 
coupled with Proof-Edit, it changes to a type A for 
automatic correcting. With Grammatik (see article on 
page 1 12), it can find, evaluate and suggest revisions 
of potentially incorrect punctuation, trite phrases and 
incorrect word usage. The three programs together 
offer a dynamic tool for comprehensive editing beyond 
spelling corrections. It can begin where your college 
English teacher left off and help you analyze your 
documents in a way you may never have thought 
possible. (It even has a Sexist Dictionary included.) 

Proofreader lets you look at every word in context 
before you deal with it, but does not provide spelling 
help the same way The Word and MicroSpell do. Instead, 
when you invoke Grammatik, it may question the use of 
a word or a string of words. In one manuscript, the 
following showed up: 



—as long as 

At sentence 17 -'W' Wordy phrase 
Suggestion: when, if 




Hardware Spool! 

CUE is a communications processor which 
rapidly accepts from your computer data to be 
printed and then goes off-line to drive the printer 
— independent of your computer, which is now 
free. CUE is better than software spooling since 
none of your computer's memory, processing 
power, or disk drives are tied up. CUE is available 
in parallel, serial, or with both in 2- and 4'port 
models (connect several printers or computers) 
with from 16K to 32 K memory. Use as an interface 

^^ Prices begin at 5299. 

= = MicroCompahble (404) 874-8366 

1 5 1 6th St., P.O. Box 7624, Atlanta, GA 30357 
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— alas 

* At sentence 58 -'A' -Archaic usage 

* Suggestion: revise 

Grammatik is the only program that yielded a break- 
down of word usage in a sentence: average words per 
sentence; the number of words in the shortest and in 
the longest sentences; the number of questions, imper- 
atives, prepositions and other summaries to aid in 
analyzing writing style. 

Grammatik's word frequency program cleverly states 
which words are used how many times. Example: 



• ••••H ••••* 

addition, alas, become (each word used once) 
remain, sink (each word used twice) 



and so on down the list, analyzing one document to 
indicate that "the" was used 333 times. 

Spellguard is a type M system that marks the last 
letter of each word you deem incorrectly spelled. But if 
you think a mismatched word is correctly spelled and 
doesn't match a word in the dictionary, it could con- 
ceivably remain misspelled. For example, the word 
"arrangment" came up as an error. Thinking it was 
correctly spelled, we ignored it. For a quick double- 
check, we ran the corrected Spellguard document 
through Microproof and "arrangment" reappeared. I 
had to consult the dictionary. Using arrangment as a test 
word, I subjected it to MicroSpell. Now I was presented 
with the correct spelling and, without even retyping it, 
the word was corrected directly in the. document. 

Spellguard has an easy-to-use 1-2-3 system for 
dealing with errors so you can position your fingers on 
the number pad of your terminal as you determine your 
actions. If you are too hasty, you can reverse and 
review the previous word. It is the only program that 
allows you to call up your directory should you forget 
the file name. 

Spellguard tallies a word count, unique word count 
and number and percent of words mismatched. Special- 
ized dictionaries are easy to compile, combine and 
subtract one from another. The new version also 
makes it simpler to delete words from a dictionary than 
in previous versions. 

Superspell is not an individual proofreading system 
to be used in conjunction with other word processors. 
It is a component, combined into the Select Word 
Processing package and conveniently cross-referenced 
through it. It appears to work the same as Spellguard, 
but has only a 10,000-word basic dictionary. We were 
unable to fully test its speed because it necessitated 
learning the commands for another word processor. 

The training manual and teach disk were the most 
impressive of all the systems. It could be given to a 
new computer-user and within two hours, he or she 
could conceivably be typing and proofing letters. 

The Word has many advantages, one of which is the 
lookup help it provides for those who are unsure of 
spelling. More esoteric words may or may not be in its 
46,000-word dictionary, which does have some common 
proper names and street names. With Lookup, you may 
ask for a short or a long search. A long search for each 
word would probably require more time than it would 
take to consult a dictionary. There is also a Homonym 
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help and a Find help for errors that most often cause 
words to be misspelled, but not for all words. The Find 
feature can be used for puzzle buffs and poets. These 
helpful bonus functions make it worth its price and on a 
par with other more expensive systems. 

The Word refers to its features as tools that may be 
used independently or together. 

The program works by invoking SPELL (filename) 
with an assortment of switches that send the suspect 
words to a variety of places; printer, terminal, error 
word file, ignore uppercase letters, etc. As the word 
list is compiled, the number of unique words and the 
number of unmatched words will also list. 

Next you invoke REVIEW and deal with the words, 
indicating which should be sent to a misspelled word 
listing, a dictionary or discarded. After REVIEW, you 
may choose to LOOKUP or FIND corrections for 
suspect words. Then, you call up MARK: a plus sign (or 
other symbol you may select) will be placed in front of 
each error word. 

Finally, you swap The Word with your word processor 
and find the + for a search-and-correct procedure. 

A program that was provided so that SPELL, REVIEW 
and MARK could be accomplished in one key stroke 
wouldn't work. A call to the author informed us that a 
typo existed in the manual. This problem, coupled with 
its relatively slow read time, earned a minus point for 
the system. 

How do they compare? 

The CP/M programs tested were accomplished using 
WordStar in a 64K Zobex computer with 8-in. single 
density disks in a double drive system. TRS-80 model i 
with Electric Pencil with 6!^ -in. disks in a double disk 
drive was used for Chextext, and the TRS-80 versions 
of Microproof and Proofreader. 

For TRS-80 users, the Proofreader package would 
win for versatility and Chextext or Microproof for 
fast handling. 

For CP/M users. The Word, for a type M, when all 
systems work, is the best buy, keeping in mind that it 
proofs rather slowly, but faster than Proofreader. If 
price is no object, MicroSpell is the best tool for spelling 
help in a type A system. Spellguard is fast with easy-to- 
use prompts, but misspellings could easily slip by. 
However, its facility with dictionary maintenance makes 
it attractive, along with its logical-to-use manual. 

Superspell could be a good buy if you're looking for a 
total package with word processing, spelling and mail 
merge. Time and inclination would not allow us to do 
more than go through the excellent teach/train manual 
and disk, which is part of the package. It is also available 
for TRS-80 II and Apple II. 

All of the programs are usable. We think MicroSpell 
for long documents, in conjunction with Microproof for 
short pieces, would be the closest to perfection one 
could get because of automatic replacement and 
spelling help features. 

It should be pointed out that the programs surveyed 
are updated constantly, as are the word processors 
that they work with. Features and system require- 
ments should be reviewed before purchasing. Also, 
system performance as described here may vary with 
individual computers. D 

Charts follow 




DISK DRIVE WOES? 
PRINTER INTERACTION? 
MEMORY LOSS? 
ERRATIC OPERATION? 

Don't wtv »^ so 

Blame The ^ > 
Software! 

Power Line Spikes, Surges & ^ ^..^ncn^n.. ^^9^^ 'SO-2 

Hash could be the culprit! ^^^ #4,259.705 "^ 

Floppies, printers, memory & processor often interact! Our 
patented ISOLATORS eliminate equipment interaction AND curb 
damaging Power Line Spikes, Surges and Hash. Guaranteed! 

• ISOLATOR (ISO-1) 3 filter isolated 3-prong sockets; integral 
Surge/Spike Suppression; 1875 W Maximum load, 1 KW load 
any socket $69.95 

• ISOLATOR (ISO-2) 2 filter isolated 3-prong socket banks; (6 
sockets total); integral Spike/Surge Suppression; 1875 W Max 
load, 1 KW either bank $69.95 

• SUPER ISOLATOR (ISO-3) similar to ISO-1 except double 
isolation & Suppression $104.95 

• SUPER ISOLATOR (130-11) similar to ISO-2 except double 
isolation & Suppression $104.95 

• MAGNUM ISOLATOR (ISO-17) 4 Quad Isolated sockets; For 
ULTRA-SENSITIVE Systems $181.95 

• CIRCUIT BREAKER, any model (Add-CB) Add $9.00 

• CKT BRKR/SWITCH/PILOT (-CBS) Add $17.00 

AT YOUR MasterCard, Visa, American Express 

DEALERS ORDER TOLL FREE 1-800-225-4876 

(except AK, HI, PR & Canada) 



/S^EIectronic Specialists, Inc. 

171 South Main Street Natick. Mass. 01760 

Technical & Non-SOO: 1-617-6551532 
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DON'T 
LOSE YOUR 
PATIENTS 



The A.M.A.V Modular design allows 
you to customize the system to meet your 
practice's specific needs. 



*THE AUTOMATED MEDICAL ADMINISTRATOR 



STANDARD FEATURES 

Multi-Practitioner Capability 
Private Patient Bills 
AMA Claim Forms 
Daily and Monthly Reports 
Delinquent Account Reports 
Diagnosis Reporting 

...and others 



CUSTOM OPTIONS AVAILABLE 

Patient Appointments 
Recall System 
Annual Practice Summary 
Annual Account Report 
Custom Forms Design 
Printer "Spooling" 

...to meet your needs 



Medical and Dental Systems for the Apple"" computer 
and soon the IBM'" and TRS-80'" computers. 



oararoom 

EXECUTIVE SOFTWARE 




Suite 240, Airport Park Plaza 
255 North El Cielo Road 
Palm Springs. CA 92262-6914 
(714) 365-6770 
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Chart 1. Spelling Programs (primary specifications) 



System 


Chextext 


Microproof (correcting) 


MicroSpeil 


Author 


Not documented 


Philip Manfield 


Bob Lucas 


Distributor 


Apparat 

4401 S. Tamarack Pkwy. 

Denver, CO 80237 

(800) 525-7674 

(303)741-1778 


Cornucopia Software 

PO Box 502B 

Walnut Creek, CA 94596 

(415)524-8098 


Lifeboat Assoc. 
1651 Third Ave. 
New York, NY 10028 
(212)860-0300 


Price 


$59.95 


TRS-80 1 or III 
Standard $89.50 

CP/M or TRS-80 II 
Standard $149.50 
Correcting option $60 
Patches $35 (see key) 


$249 


Version 


not given 


not given 


4.3 


Minimum System required 
and/or formats available 


TRS-80 1 and III. 

Two-35 track drives minimum 

with 32K RAM. 

Requires 2 disks: 

one for programs 

one for dictionary. 


Z80 CPU with 86K bytes 

memory. 

One 5y4-in. or 8-in. disk drive. 

TRSDOS for TRS-80 1. 

Apple 

Osborne 


48KCP/M 1.4 or 2.2. 
8080, 8085 or Z80 CPU. 
One disk drive with 150K bytes 
minimum. If only one drive, 
need disk with 200K bytes. 
TRS-80 II avail, (not tested). 


For use with 
word processors 


Scripsit 
Electric Pencil 


Any CP/M based system. Patch 
needed for ail but WordStar. 
Corrective feature and conver- 
sion patches needed for 
TRS-80 1. Electric Pencil and 
Lazy Writer. 


Variety of CP/M systems 


Documentation 
manual-rating description 

On-screen help? 


Adequate - . 

12 pages in 3-ring binder. 

Minimal help. 

None 


Adequate - easy to use. 

Some on-screen symbols 

unexplained. 

33 pages stapled. 

Yes. Document with 
explanation in manual. 


Adequate + . 

36 pages plus new documenta- 
tion for version 4.4 
in ring binder. 

Yes (demo, txt) 


Installation required? 


No (Electric Pencil) 

Yes (Scripsit modification) 


Yes for word processing 
other than WordStar 


Yes 


^Accuracy: 

# errors found 

# suspect words 


TRS-80 

10 

34 


TRS-80 CP/M 
10 10 
18 15 


CP/M 

10 

19 


** Speed-reading 


1 min., 48 sec. 


1 min., 25 sec. 35 sec. 


1 min., 30 sec. includes read 
and corrections 



•Using first 325 words in this article. Including names and address with 10 misspelled words purposely planted. 
' "Refers to reading only same 325-word article. Does not include any correcting in A systems (except MicroSpeil) or any disk swapping or marking in M systems. Swapping time and 
correcting time would depend on system, word processor and user. Approximate range is 2.25 to 4 minutes for M systems. Microproof (A) system required 35 seconds for CP/M, 
two minutes for TRS-80. 



Chart 2, Spelling Programs (additional features) 



System 


Chextext 


Microproof (correcting) 


MicroSpeil 


Type 

A— automatically 

corrects word 
M— marks word in file. 

You correct later. 


Type M— replaces last 
character in marked word 
with a #. 


Type M— standard 
Type A— with correcting 
feature. 


Type A— automatically corrects 

words in document. 
Type M— option may be 
invoked with switch. 


Size of dictionary 
descriptions 


10,000 word basic version. 
20,000 word versions for other 
tracks/densities. For postage 
charge only. 


50,000 words 

Type not documented 


20,000 literal words in main 
dictionary. Plus 5,000 additional 
with suffixes, prefixes. 
Two disks provided. 


Add-to capability? 
(up to no. words) 


Yes to 250 words 


Yes (up to disk storage 
or add disks). 


Yes. Can add disks with 
more dictionary. 


Deletion capability? 


Yes 


Yes 


Yes 


Full screen list of errors? 


Yes 


Yes 


No 


Print out hard-copy? 


No 


Yes, but clumsy. 


Yes 


Can you go back one or 
more words to recheck? 


No 


No 


No 


View word in line of context? 


No 


Yes— your choice. 


Yes 


Count of unique words? 


No 


No 


No 


Count of word frequency? 


No 


No 


No 


Count of misspelled words? 


Yes 


No 


No 


Total word count? 


No 


No 


Yes— end of document. 


Gives spelling help? 


No 


No 


Yes (also guess word intended) 


Gives look up help? 


No 


No 


Yes 


Interrupt—can you exit 
at any time? 


Yes 


Yes 


Yes 
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Proofreader 


Spellguard 


Superspell 


The Word 


not documented 


Dennis Coleman 


Selectmaster 


Wayne Holder 


Aspen Software 
Box 339 

TIjeras. NM 87059 
(505)281-1634 


Innovative Software Applications 
Box 2797 

Menio Park, CA 94025 
(415) 326-0805 


Select Information Systems 
919 Sir Francis Drake Blvd. 
Kentfield, CA 94904 
(415)459-4003 


Oasis Systems 
2765 Reynard Way 
San Diego, CA 92103 
(714)291-9489 


TRS I/Ill II CP/M 
Proof reader$54 $119 $129 
Proof-Edit $30 incl. Incl. 
Grammatjk $59 $99 $149 


$295 Incl. manual. 
Manual alone. $35. 


$595 


$75 


2.2 CP/M 


2.0 


1.07 


2.0 


TRS-80 I/Ill— Proofreader only 
requires 32K, one disk drive. 
1 Model II-64K one disk. 
Another disk needed for Proof- 
Edit and Grammatik. Requires 
two drives, CP/M 8-ln. single 
density, one disk 


32K CP/M 1 .4 or later or CDOS; 
8080/8085 or Z80 CPU with 
32K bytes. One or two disk 
drives. Single density 8-in. 
and 5V4-in. double and 
quad density. 


2 disk drives. 

48KCP/M 1.4 or 2.2. 

80 char horlz. display screen. 

TRS-80 II 

Apple II 


CP/M 1.4 or later. 
8080/85 or Z80 CPU with 32K 
bytes memory, one or two disk 
drives. 5V4-ln. or 8-in. 
single density. 


Soft-Text, Electric Pencil, 

Scripsit 

All CP/M word processors 


All CP/M-compatible word 
processors; WordStar, Word- 
Master, Magic Wand, Electric 
Pencil, Ed, etc. 


Select Word Processing 
with Superspell 


Any CP/M word processor 


Adequate +. . 

TRS-80: one separate SVa-in. by 
by 8y2-in. printed booklet/ 
program. CP/M 16-page 8 by 
10 stapled combines Proof- 
reader & Proof-Edit 

Yes: TRS-80 demo. text. 
No: CP/M 


Adequate + . 

1 16-page bound manual. 

Yes. Test document 


Adequate + + . 

65-page looseleaf manual with 
index in binder. Excellent docu- 
mentation when used with on 
screen Teach-disk. Practice and 
teach documentation for Word 
processor/Superspeil/Mailmerge 
in one package. 


Adequate - . 

42-page stapled 

Bad typo made one program 

unusable. 

No 


Yes 


No 


Yes 


No 


TRS-80 CP/M 
10 10 
21 21 


CP/M 

10 

19 


Could not test, as system did 
not prompt through WordStar. 
Program appears to be similar 
to Spellguard. 


CP/M 

10 

19 


3 min., 15 sec. 2 min., 40 sec. 


38 seconds 


1 min., 3 sec. 



Proofreader 


Spellguard 


Superspell 


The Word 


Proofreader— Type M places # 
at end of word 
Proof-Edit alters system to 
Type A, but provides option to 
correct or mark. 


Type M— replaces last letter of 
error word. 


Type M— marks last letter of 
error word with #. 


Type M— marks a * sign in 
front of the error word. 


38,000 compiled words 


20,000 compiled words 


10,000 compiled words 


45,000 compiled unalterable 
but can add more dictionaries. 


Yes in auxiliary files as 
update dictionaries. 


Yes (to disk capacity and 
auxiliary disks). 


Yes (to disk capacity or 
auxiliary disks). 


Yes (to disk capacity and 
auxiliary disks). 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


No 


Yes— one word 


Yes— one word only. 


Yes— many words. 


Yes 


No 


No 


No 


Yes 


Yes 


Yes 


Yes 


No (Proofreader) 
Yes (Grammatik) 


Yes 


Yes 


Yes 


Yes (Grammatik) 


Yes 


No 


Yes 


Yes 


Yes 


Yes 


Yes 


No 


No 


No 


Yes 


No 


No 


No 


Yes 


Yes 


Yes 


Yes 


Yes 



I. 



MAY 1982 



INTERFACE AGE 85 



PRIORITY ONE ELECTRONICS 



100 CPU 




CPU-Z - COMPUPRO ^\ 

2/4 MHZ Z80 CPU 24 Bit Addressing "* x 

I PART NO. DESCRIPTION LIST PRICE PUR PHICE1J 

IE8BT 160A A& T S295.00 . . . .$199.0a<^ 

lEGBT 160C CSC 3-6 MHZ S395.00 . . . $375.00 

DUAL PROCESSOR 8085-8088 - COMPUPRO 

6 or 8 MZ Provides true 1 6 Bit Power with a standard 8 

bit S -100 bus. 

lEGBT 161ZA A&T 6 MHZ S425.00 . ..$399.00 

IEGBT161ZC CSC 6/8 MHZ S525. 00 ... $498.00 

SOUD STATE DISK DRIVE. 3500%, FASTER! 
Not Really, But the Next Best Thing For Godbout 
8085/88 Users. Call forDetailson M-Drive. See Page 
340 of November BYTE 

IE GBT MD IZBK $1 ,550.00 

lEGBT MD Z56K $3,000.00 

2810 ZaO CPU-CA. COMP. SYST. 
2/4 MHZ Z80A CPU with RS232C Serial I/O Port 
complete with Monitor PROM for 2422 Disk Controller 

lECCS Z81DA A&T S350 00 . . . .$280.00 

CB2 Z80 CPU ■ S.S.M. 

2/4 MHZ will accept 2716, or 2 732, or RAM 

RUN/STOP and single step switches 

lESSMCBZK Kit $260.00 

IESSMCB2A A& T $344.00 . . . $310.00 

IESSM280M SSMZ80 Monitor $89.00 

CBIA 8080 CPU ■ S.S.M. 

8080 CPU, IK RAM, Holds 1 2 708, 

1 Bit parallel input port. 

lESSMCBlK K,t $183.00 

lESSMCBIA A& T S252.00 . . . .$225.00 

IESSMB080M SM 8080 Monitor. $59.00 

S-100 I/O BOARDS 

SYSTEM SUPPORT 1 - COMPUPRO 

Serial port (software prog baud). 4K EPROM OR RAM 
provision. 15 levels of interrupt, real time clock. 

optional math processor 

[PART NO. DESCRIPTION LIST PRICE OUR PRICE | 

IEG8TI62A Assembled & Jested S399.00 $380.00 

IEG8TI62C CSC S495.00 $480.00 

IEGBT8231 Math Chip $195.00 

IEG8T8232 Math Chip $195.00 

IEG8TI62AMI A&T with 8231 Math Chip $555.00 

IEG8TI62CMI CSC with 823 1 Math Chip $855.00 

IEGBTI62AM2 A&T with 8232 Math Chip $555.00 

IEGBTI62CM2 CSC with 8232 Math Chip $655,00 

MPX CHANNEL BOARD • COMPUPRO 

I/O Multiplexer, using 8085/A-2 CPU on board 

With 4K RAM 

IEGBT166A4 A&T 5495.00 $445.00 

IEGBT166C4 CSC $595.00 $535.00 

With 16K RAM 

IEG8TI66AI6 A&T S649.00 $585.00 

IEGBTI66CI6 CSC S749.00 $675.00 

INTERFACER I ■ COMPUPRO 

Two Serial I/O 

IEGBT133A A&T S249.00 $219,00 

IEGBTI33C CSC $324.00 $298.00 

INTERFACER II - COMPUPRO 

Throe parallel, one serial I/O board 

IEG8TI50A A&T $249.00 $219.00 

IEGBTI50C CSC S324.00 $289,00 

INTERFACER III - COMPUPRO 

Eight channel multi-use serial I/O board 

IEGBTI748A A& T S699.00 $629.00 

IEGBTI748C CSC200 hr. Burn In $849.00 $750.00 

INTERFACER 3 WITH 5 SERIAL PORTS 

IEGBTI745A A&T $599.00 S559.00 

IEGBT1745C CSC 200 in. Burn tn $699.00 Sfi29.00 

MULTI I/O - MORROW DESIGNS 

Three Serial, Two parallel 

IEMDSM83200 A&T $359 00 $329.00 

SWITCHBOARD - MORROW DESIGNS 

Two serial I/O, four parallel I/O, 

one status port, one sirohe port 

IEMDSS8241 1 $299.00 $269.00 

I/04 - SSM 

Two seri.-it 1/9. two parallel I/O 

IESSMia4K K,t $210.00 

IESSMI04A A & J $290.00 S260,00 

I/O 5 - SSM 

2 Serial, 3 P;ir;tlh:l inclufinnj I Centronics 

IESSMI051 A&l V.i?9 00 $309,00 

I/O a ■ SSM 

8 Poll Sertiil I/O with Timer 

IESSMI08A A& I $55000 $495.00 

2710 4 PORT SERIAL - CCS 
4Fullhandshrjkin<jRf,?:i?portH;nidoptional2KROM 
rECCS271001 A & I $:if>0.00 $310.00 

2719 2 SERIAL & 2 PARALLEL - CCS 

2RS232CportH. ? H hi! fi^irnlh.'l p(jrls.& oplioi}al2K HOM 

IECCS271901 A & I UUiO.OO $325.00 

2720 4 PORT PARALLEL - CCS 

4 J hit p;n;ilt,.i pott-. ;itnl optional 2K ROM 

IECCS272001 A^. I S?',000 $225.00 



S- 100 10 MHZ STATIC RAM 

NEW LOW PRICES! 

RAM 20 - 32K 
SALE $299.00 




32K STATIC RAM - COMPUPRO 

RAM 20 10 MHZ, 4K byte block disable, bank select 
or 24 bit addressing available 8. 16, 24 or 32K 



(PART NO. 



DESCRIPTION 



IEG8TI64AA8 8K A&T 
IEG8TI64AC8 8K CSC 
IEGBT164AA16 16K A&T 
IEGBTI64AC16 16K CSC 
IEG8TI64AA24 24K A&T 
IEG8TI64AC24 24K CSC 
IEG8TI64AA32 32K A&T 
IEGBTI64AC32 32K CSC 



LIST PRICE OUR price ] 



$210.00 $190.00 

$280.00 $260.00 

$285.00 $260.00 

$355.00 $325.00 

$355.00 $325.00 

$425.00 

$425.00 

$495.00 $450.00 



' $385.00 

$299.00 



CMOS STATIC RAM 

For a complete analysis of the advantages of CMOS 
memory, see the "Product Description" on page 41 6 of 
the January Issue of BYTE. 

64K CMOS STATIC RAM - COMPUPRO 

RAM 1 7, 10 MHZ, 2 VJatt, DMA Compatable 

24 Bit Addressing 

IEGBTI75A48 48K A&T $650.00 $619.00 

IEGBT175C48 48K CSC 200hr $750.00 $710.00 

IEG8TI75A64 64K A&T $795.00 $755.00 

IEG8T175C64 64K CSC 200hr. $895.00 $850,00 

NEW! 32K X 16 BIT CMOS STATIC RAM ■ COMPUPRO 

RAM 16 10 MHZ, 32K x 16 or 64K x 8 

IEEE/696 16 BIT 2 Watt. 24 Bit Addressing 

IEG8T180A 64KA&J $895.00 $850.00 

IEG8T180C 64KCSC $995 00 $945.00 

NEW! 12aK NMOS STATIC RAM - COMPUPRO 

RAM 21 10MHZ 128K X 8 OR 64K x 16 

IEEE/696 8 or 16 Bit 1.2 Amps 2 4 Bit Addressing 

IEGBTI67A 128K A&T $1695.00 $1610.00 

IEG8TI67C I28KCSC $1895.00 $1795.00 



S-100 PROM 



PBI PROM PROGRAMMER - SSM 

Programs 2708 or 271 6's, operates as a 

4K/8K EPROM BOARD AS WELL. 

lESSMPBlK Kit $179.00 

lESSMPBlA A&T $265.00 $220.00 

ECONOROM 2708 - COMPUPRO 

16K X 8 EPROM Board using 2708, Power on 

jump to any 256 byte 

IEGBTI25A A&T $135.00 $120.00 

IEG8TI25C CSC $195.00 $175.00 

MESA - SSM 
1K/16K2708 EPROM board, disablein IKincrements 
IESSMMB6AK Kit $114.00 

lESSMMBBAA A&T $179.00 $159,00 

S-100 VIDEO BOARDS 

SPECTRUM ■ COMPUPRO 

Color Graphics board with Parallel I/O 

IEG8TI44A >A <S 7" $399.00 S349,00 

IEGBT144C CSC $449.00 $399,D0 

IEGBT20 Sublogic Universal $35,00 

Graphics Interpreter Software 

VB - 3 S.S.M. 

80 X 25 or 50 character video display Memory 

Mapped. Parallel Keyboard port 

IESSMVB3K24 80x24 K/7 $425.00 

IESSMVB3A24 80 x 24 A&T $499.00 $440.00 

IESSMV83UP 80 x 50 Line Upgrade S 39.00 

VB2-S.S.M. 
I/O Mapped Video Board, with Parallel Keyboard port 

64 X 16 

IESSMVB2K Kit $199.00 

IESSMV82A A&T $269.00 $229.00 

VBBB- S.S.M 

Memory Mapped Video Board 64 x 1 6 character 

display or 64 x 16 graphics display 

IESSMV81K Kit $179.00 

lESSMVBlA A&T $242.00 $220.00 

S-100 MOTHERBOARDS - COMPUPRO 

Active termination, 6-12-20 slot 

IEG8TI53A A&T 6 slot. 2 lbs $140.00 $126.00 

IEGBTI53C CSC 6 slot, 2 lt)s. $190.00 $175.00 

IEG8TI54A A&T 12 slot, 3 lbs. $175.00 $155.00 

IEG8TI54C CSC 12 slot. 3 lbs. $240.00 $220,00 

IEGBTI55A A&T 20 slot. 4 lbs. $265.00 $235.00 

IEGTB155C CSC 20 slot. 4 lbs. $340.00 S310.00 



S-100 DYNAMIC RAM 




THE EXPANDABLE 1 
PRIORITY 1 ELECTRONICS 

THE EXPANDABLE 1" 64K Dynamic Ram board 
provides your S- 1 00 system with 64K of reliable, high- 
speed dynamic RAM. Compatable with most of the 
major S-100 systems on the market, including those 
with front panels, it supports DMA operations and 
requires no Wait states with current microprocessors. 

• User expandable from 16 to 64K • Supports DMA 

• Designed to IEEE proposed S-100 bus standards • 2 or 
4 MHz operation • Operateswith either an 8080 or Z-80 
based S-100 system, providing processor-transparent re- 
freshes- with both • Supports IMSAI-type front panels 

• Jumper-selectable Phantom input • Uses Popular 
4116 RAMS • All ICsin sockets • Any 16K block can be 
made bank-independent • Fully buffered address and 
data lines • Fail-safe refresh circuitry for extended Wait 
states • Board configuration with reliable, easy-to-con- 
figure Berg jumpers 

IEPRIEXP116 16K Assembled & Tested $299.00 

IEPRIEXPI32 32KAssembled& Tested $339.00 

IEPRIEXPI48 48K Assembled & Tested $379.00 

IEPRIEXPI64 64K Assembled & Tested $409.00 

S-100 DISK CONTROLLERS 

2422A - CA. COMP. SYST. 

I/O Mapped, controls 8", single or 
double density A&T with CPM 2.2 8" S.D. 

[LIST PRICE OUR PRICE | 

IECCS2422A $475.00 $375.00 

DISK JOCKEY 2D - MORROW 

Memory Mapped, controls 8", single or 

double density, serial I/O 

IEM0I0J2208 A&T with CP/M 2.2 $399.00 $375.00 

S-100 DISK SUBSYSTEMS 

DJ2B DISCUS SINGLE SIDED MORROW 

8" DBL Density drives with cabinet, power supply 

controller, with CP/M 2.2 and Microsoft Basic 
IEMDSFI218 Single Drive System $1095.00 $950.00 
IEMDSFI228 Dual Drive System $1875.00 $1598.00 
DJ2B DISCUS DOUBLE SIDED - MORROW 
8" DBL Density/ sided drives with cabinet Power 
supply controller, with CP/M 2.2 and Microsoft Basic 
IEM0SF2218 Single Drive System $1395.00 $1250.00 
IEM0SF2228 Dual Drive System $2495.00 $2050,00 

S-100 HARD DISK - MORROW 




5.25- 5MB. 8" 10 & 20MB, 14" 26MB formatted 
hard disk complete with cabinet, P.S., Controller, 

CP/M 2.2 and Mic rosoft MBASIC 80 

ILIST PRICE SALE PRICE 1 

IEMDS0MAM5 5 MB $2495.00 />$1995.00 

IEM0SM10S 10 MB $3695.00 ( $2950.00 

IEM0SM20S 20 MB $4795.00 «0W $3825.00 

IEMDSM26S 26 MB $4495.00 $3495.00 




OUTPERFORMS MONITORS OF TWICE THE PRICE 

USI has the competition buckling at their knees! 

You can have a professional performing Video 
Monitor for a fraction of tfie cost! The USI EV2131N is a 
12" Green, high resolution data display compatable 
with 80 X 24 computer formats 
IEDUSIEV2I3IN 24 lbs. $149.00 



PRIORITY ONE ELECTRONICS 



COMPUPRO DMA DISK 1 

WITH FREE CP/M 2.2 

SALE $450.00 




SAVE $220.00 

Priority 1 Electronics Is pleased to offer the GOD BOUT 
DISK 1 High Performance Disk Controller at our reg- 
ular low price with CP/M 2.2 and BIOS at no additional 
cost. That's a savings of S220.00 of the manufacturer's 
list price. 

• Third generation INTEL 827 2/ NEC 7 65 A LSI floppy 
disk controller. 

• High speed cycle stealing DMA interface for proc- 
essor independent data transfer between system 
memory and flexible disk. 

• Handles up to (our 8 or 5.25 inch floppy disk drives 

• Single or double density/single or double sided 
capability. 

• Supports IBM 3740 soft sectored formats. 

• 24 bit DMA addressing with data transfer across 

64K boundaries for data transfer throughout the 
16Mbyte memory map. 



IPART ND. 



DESCRIPTION 



LIST PRICE PUR PRICE I 



IEPDBI7IACPM A&Tw/CP/M 2.28. BIOS S670.00 ^50.00 
IEGBT171C CSC $595.00 $555.00 

IEGBTCPM80* CP/IVf 2.2 for 180/8085 with $175.00 

manuals & BIOS 8" S/D disk 
lEGBTDASBS Oasis 8 bit single user 8" S/D disk $500.00 

lEGBTDASBM Oasis 8 bit multiuser, 8" S/D disk $B5G.OO 

S-100 SYSTEMS 
SUPERSIXTEEN - COMPUPRO 

HERE IS WHAT EACH PACKAGE INCLUDES: 

IE GBTI61ZA 6 MHz 8085/8088 Dual Processor Board 

IE GBTI71A High Speed DMA Disk Controller 

IE GBT162A System Support 1 Multi-Function Board 

ltGBT133A Interfacer 1 Dual Serial I/O 

IE IZBK 1 DMHz Low Power Static Ram 

lEGBTCP/M 66 16 Bit Operating System Ready to Load & Go 

Cables and Oocumenlation Three interfacer cables one disk I/O 

cable, complete documentator for all hardware, and manuals 

for both CP/M operating systems. 

Compu Pros famous I Year limited warranty. 

Now to the best part of all. If purchased separately, these 

quality components would list for 54,344.00. BUT SuperSixteen's 

low package price Is an amazing $3,495.00. You save $649.00ICFor 

boards qualified under the Certified System Component 

high-reliability program - with extended 2 year warranty, 

200 hour burn-in and 6/8 MHz processors ■ add $600.00 to 

the package price. Sh. Wt. 15 lbs. 

IEPD6GBTSJ SuperSixteen A&T $3495.00 

lEPDBGBTSK SuperSixteen CSC $4095.00 



PRINTERS 



PRICE! l^" 



S-100 MAINFRAMES 



MICROLINE - OKIDATA 

WITH FRICTION AND TRACTOR FEED 

• BI-DIRECTIONAL - 1 20 CPS • Parallel and Serial I/O 

• 9x9 Matrix (Alphanumeric) • 100 Thru 1200 Baud 

• 6x9 or 12 Matrix for Graphics • Self Test 

• 5,8.3, 10, 16Charactrsp/lnch • Out of Paper Switch 

• 6 or 8 Lines per Inch • Friction or Tractor Feed 

• 80 CPLi^o 10 CPI for 82A •3" to 14" Top of Form 

• 132 CPL 'w 10 CPI for 83 A (Switch Selectable) 
• 10 Different Character Sets 



I PART NO- 



DESCRIPTION 



UST PRICE SHUPfllCEl 



IE0KIDATB2AT(26 IhslS 80 CPL (^ 10 CPI $ 799.00 $539.00 

IE0KIDAT83AT (37 lbs) 132 CPL C?i 10 CPI S 1 195.00 $750.00 

IE0KISER2KBF 9600 baud with 2K Serial $159.00 

Buffer upgrade with X-on Y-off 

lEOKIGRAPH High Resolution Graphics Prom $99.00 

CALL FOR THE NEW MICROLINE 64 

MX80 - EPSON 
NEED WE SAY MORE? 

lEEPNMXBO Tractor Feed 17 lbs $645.00 S450.00 

IEEPNMX100 132 Cbl. Tractor Feed 24 lbs $725.00 

PRINTER INTERFACES - MICROBYTE 

RS232 Serial Conversion for MX 80 & MX100 
lEMBSSEII A&T $55.00 

Apple Centronics 8 bit parallel interlace 
for Centronics, Epson & OKIDATA printers 
lEMBSAEII A&T $55.00 

lEMBSflECl Cable for above $14.95 

Frinter iniorfaces & cat?les sold only with printer purchase 




S-100 MICROFRAME - TEI 

1 1 0V 60HZ CVT Mainframes, the best money can buy! 

12 Slot ±8V 17A±16V (5) 2A 

22 Slot ±8V (5) 30A± 16V (?) 4A 



PART KO. 



OUR PRICE 
LIST PRICE 1-9 10-24 



lETEIMCSllZ 12 Slot Desk S685.OO$615.00 $570.00 

lETEIMCS 122 22 Slot Desk S825.00 $760.00 $705.00 

lETEIRM 12 12 Slot Rackmount S725.OO$720,00 $619.00 
IETEIRM22 22 Slot Rackmount S8 75.OO$B50.00 $750.00 
Shipping Weight: On 12 Slot Mainframe 45 lbs. 
On 22 Slot Mainframes 55 lbs. 



TEI S-100 FRAMES 
3 - 5" DISK CUTOUTS 

±8V (5) 17±16V (0) 1.2 A, Internal Cables 

ni — 

IETEITF12 12 Slot desk S6 75.OO$625.00 $580.00 

IETEIRFI2 12 Slot Rackmount S795.OO$715.00 $665.00 



10-24 1 



Shipping Weight: On 12 Slot Desk 40 lbs. 
On 12 Slot Rackmount 45 lbs. 

DUAL 8" DISK DRIVE CHASSIS - TEI 

ForShugart 800/8 1 R or 850/85 1 R with internal power 
cables provided 

+24y @ 1.5A+5\/ @ 1.0 A - 5V f .25 A 

I i.Q in.24 I 

lETEBCFDO Desk Top S535 Oo'$4B5.00 $455.0o' 

lETElRFDO Rack Mount S 720.00 $670.00 $630.00 

CALL FOR NEW TEI PRICES APRIL 1st 




S-100 MAINFRAME - COMPUPRO 

110V 60HZ CVT Mainframe uses famous 20 slot 
GODBOUT Motherboard. 55 lbs. 
IEGBTENC20RM 20 Slot Rack Mount $895.00 $825.00 

IEGBTENC200K 20 Slot Desk Top $825.00 $760.00 

S-IOO MAINFRAME - CCS 

12-slot motherboard with removable termination card 
IECCS220001 Office Cream 35 lbs S5 75.00 $535.00 

IECCS220002 Blue 35 lbs S5 75.00 $535.00 

SOFTWARE - MICROPRO 

All software is supplied on 8" Single Density IBM 

3740 CP/M Compatable Diskettes 

WORDSTAR 

Screen-Oriented, integrated word processing system 

specifically designed for non-technical personnel 

lEWPRWROSTAl $495.00 $300.00 

MAIL MERGE WORD STAR OPTION 

Powerful file merging tool 

[IMPfimm^MiRequires Word Star 21 orlater}$250.00 $100,00 

SPELLSTAR WORD STAR OPTION 

One Step "Proofreader" with compressed 20.000 word 

dictionary and user-created supplemental dictionaries 

lEMPRSPlSTAl (Requires Word Star 3.0 or later) S250.00 $150.00 

SUPERSORT 
Sophisticated program that will select and re-arrange 

variable length information from data files 
lEMPRSPRSRAI $250.00 $150.00 

CALC STAR 
Sophisticated, easy-to-use, electronic spread 

sheet and financial planner 
lEMPRCLCSTAI $295 00 $200.00 

DATA STAR 
Office-Oriented Data Entry, retrival, and 

updating system 
lEMPRDATSTAI $350.00 $200.00 



,, CIRCLE INQUIRY NO. 90 



PRIORITY 



FLOPPY DISC DRIVES 



Tan don TM-800 Thin line is 
exactly half the size 
of conventional 8' 
floppy disk drives. 




Exactly one-half the height of any other model. 
Propietary, high-resolution, read-write heads 

patented by Tandon 
D.C. only operation - no A.C. required 
Industry standard interface. 

Three millisecond track-to-track access time 9 lbs. 
IETN0TM8481 S/ng/e S/ded $425.00 2 or more S395.00 
IETN0TMB482 Double Sided $575.00 2 or more S550.00 
lETNDTMBM Manual - not included with drive $10.00 

80IR • SHUGART 
Single sided double density most popular 8" drive 
IESHU80IR $425.00 eaor2 or more (16lbs) for $395.00ea. 
IESNUSA80IRM Manual for 80IR drives $10.00 

DT-8 - Q.UME 




Data track 8 double sided, double density 8" 
lEQMEOTBWH Sh. Wt. 1 6 lbs $525.00 ea. 

2 or more $499.00 each 

lEOMEDTBM ManuaHor DT-8 $10.00 
51/4" DRIVES - TANDON 

IETN0TM1001 Single Sided, 250KB (5 lbs) S310.00 

IETNDTM1002 Double Sided, 500KB $370.00 

IETNDTM1003 Single Sided, 500KB S375.00 

IETNDTM1004 Double Sided. 1000KB $495.00 

IETN0TM5M Manual, not included with drive $10.00 

DISK CABINETS 




V-100- VISTA 

• Desk or rack mountable • Internal power and data cables 

• Drives pull out for easy service and maintenance 

IEV1SVI00 Disk Drive Cabinet (43 lbs) $495.00 $449.00 

SINGLE 8" • aT. 

Single 8" cabinet with power supply 

1EQTCD0C8 (22 lbs) $249.00 $225.00 

DUAL 8" • GlT. 

Dual 8' cabinet with power supply 
1EQTC00C88 (24) $395.00 $349.00 



1EVIS9601 
lEVIS 9802 



' CABINETS - VISTA 

Single 5" with P.S. 
Dual 5" with P.S. 



$75.00 
$95.00 



TERMINALS 




SiOE*. 
$525.00 




VIEWPOINT - ADDS 

Detachable keyboard. RS232 interface and auxiliary 
port. 80 X 24 display, tillable screen SALE 

lEADDVWPR Shipping Weight 40 lbs 5699.OO$525.00 

VT200 - VISUAL TECHNOLOGY 

THE MOST RELIABLE TERMINAL WE'VE EVER USED! 
Detachable keyboard. RS232C or 20MA interface, 
110 to 19200 baud, 12" non glare 80 x 24 display. 

RS232 Aux. port and composite video out. 
IEVSt200 Shipping Weight 55 lbs. $995.00 



ELECTRONICS 



9161-1 DEERING AVE • CHATSWORTH, CA 9131 1 
ORDER TOLL FREE (800) 423-5922 CA, AK, HI CALL (2 13) 709-5464 

Terms US. VlSi\ MCBAC Check. M«ney Order, US Funds Only. CA residents add6%5alesTax. MINIMUMPREPAIDORDERSISOO. 
Include MINIMUM SHIPPING & HANDLING of S2,50 for the (Lrsl 3 lbs. plus 2&: for each additional pound Ordeis over 50 lbs. sent 
freighj collect JusI in case, please include your phone no. Pricessubjecl lo change without notice We will do our best lo maintain 
prices through April, 1982. Credit Cardordei-s will be charged appropriate freight. See November BYTE for 60 page Catalog or 
send S 1 ,00 for your copy today. Sale prices are lor prepaid orders only 
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by Bob McElwain 

The Casio FX-702P is a fast, powerful computer to 
satisfy many personal computing needs. It can be 
mastered in a very short while— the Basic is simple 
(a subset of the version available on most computers) 
and an extended set of special functions is available. 
Although easy to use, the editing functions are limited. 
Since programs are typically written once and run many 
times, the fast, powerful performance may be far more 
important than editing ease. 

This computer looks much like any handheld unit. 
The keyboard is elongated horizontally with alpha 
characters on the left and a numeric scratch pad on the 
right. The LCD display handles 20 characters on a 
5-by-7 dot matrix. If 20-30 characters are produced, 
the display automatically shifts as needed. Characters 
are easy to read and the display brightness level is 
adjustable with an external control. 

It is approximately %-in. by 6y2-in. by 31^-in. and 
weighs approximately 6.3 ounces, including the soft 
carrying case. In the soft case, the computer can be 
carried in a coat pocket. However, a hard case would 
offer better protection, as a slight twist of the case 
sometimes causes loss of code. The LCD display is 
particularly vulnerable. 

The computer is powered by two lithium batteries, type 
CR2032, reportedly good for 200 hours of continuous 
operation. Rated at .01 watts consumption when in use, 
the battries will likely last more than 200 hours. An auto- 
off feature turns the computer off after approximately 
eight minutes of inactivity. Values and program in 
memory are held even when the computer is turned off. 

The alpha portion of the keyboard consists of four 
rows of characters, A-Z, in straight alphabetical order, 
below a row of special function keys. With 66 keys in 
five rows, the array is formidable and takes some time 
to sort out. 
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Everything is directly accessible with two key- 
strokes. Each alpha key has two additional functions 
accessible by pressing the appropriate function key, 
F1 or F2, and the needed key. For example, GO SUB 
can be entered with F2, GSB (D key). Once the correct 
key is located, entry is easy and accurate and there is 
little need to reference the manual. The functions are 
clearly printed on the keyboard. One only needs to 
read what's in front of him to find the needed instruc- 
tion or command. For beginners, this can significantly 
speed the learning process. 

The punctuation symbols are located in the top row 
of keys. They're easy to find and even easier to use. 
They're equivalent to lowercase characters, and can 
be entered with a single keystroke. 

The EXE key, execute, is frequently used and equiv- 
alent to a carriage return or ENTER on other computers. 
It would be more convenient if this key were larger- 
easier to locate and press. A bright color would help. 

The computer has built-in capacity to use a ROM 
cartridge. Unfortunately, cartridges are not yet available. 
Work is now proceeding on developing ROM software. 

In computation (or Basic code), formulas are entered 
as in mathematics and operations are performed 
according to mathematical rules. Statement length is 
limited by the length of the input buffer, 62 characters. 
Editing is accomplished by positioning the cursor 
(left and right arrow), then changing, deleting or 
inserting characters. 

When an expression has been entered, the result will 
display when EXE is pressed and the result can be 
used immediately in another computation. For example, 
if 2 + 3 is entered, 5 will display on EXE. Immediately 
entering + 6 and EXE, will cause 11 (6 + 6) to display. 
Previously assigned variables can be used. If A were pre- 
viously set to 4, A + 5 would give 9. A particularly nice 
feature is the ability to enter the result of the last com- 
putation at any point desired. The ANS key will retrieve 
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this value. For example, if 4 + 1 were entered, the result 
would be 6. When a new entry is made, 5 is cleared from 
the display. But 6 + 3* ANS will result in 6 + 3* 5 or 21 . 

Any of the special functions can be used as needed. 
If a function argument is a single term, the parentheses 
can be omitted, saving time and space. LOG(3.14) can 
be entered as LOG 3.14. Parentheses are required 
only if there are two or more terms (e.g. 3 + 4* A). In 
like fashion, 3*(-4) can be entered as 3* -4. 

Variables A-Z are held in a separate part of memory 
in an area not available for program code. Any of these 
variables can be used as a string variable, A$-Z$. A 
string is limited to seven characters, except for the 
special string, $, described below. A and A$, B and B$, 
etc., share the same locations. Therefore, A$ can not 
be used if A contains a needed value. 

The special string variable $ has a 30-character 
maximum length. Two functions are available for string 
manipulation and are particularly useful with this special 
string. MID allows access to any part of string $ and 
LEN gives the present length of any string. Strings can 
be combined using the plus sign ($ = $ + B$). 

Variable A can be subscripted with one or two dimen- 
sions can be used as either a numeric or string. The 
range of A when with a single subscript is A(0)-A(199). 
These values are also accessible as AO to A9, BO to 
B9, on up to T9. With a double subscript, the range is 
A(0,0)-A(19,0). Variable space for the subscripted 
variables must come from program space. This space 
Is set aside in blocks of 10, using DEMF N, where N is 
the number of blocks requried. For example, if a range 
A(0,0)-A(3,9) is needed, DEFM 4 will set aside 40 



variable locations, 320 bytes or steps from program 
memory. Since the total memory available is 1,680 
bytes, the maximum array sizes given above leave only 
80 bytes for code. 

Double subscripted variable use has limitations. 
Given A(M,N), M can range from to 19. N, however, 
cannot exceed 9 and is in reality always 9. For example, 
A(2,4) and A(2,9) require the same allotment of memory, 
even though A(2,4) uses only half the space that must 
be allocated. Therefore, unless memory space is 
plentiful, it will be necessary to index A as a singly 
subscripted variable in all but a few special situations. 

Program entry and editing are accomplished in WRT 
mode. Up to 10 programs can be loaded at one time, 
with program areas specified from PO to P9. It is easy 
to branch from one program to another. When the WRT 
mode is entered, the program areas in use are indicated. 
The digits 0-9 are displayed with an underline for each 
digit representing a program area in use. For example, if 
programs are loaded in PI and P3, the display would be 

2 456789. The memory remaining for programs 

is constantly displayed to the right when in WRT mode. 
This space is available to any program. In a specific 
program area, P0-P9, CLR will delete the program 
code associated with the particular area. (CLR ALL 
clears all code in all program areas.) VAC clears all 
variable memory. 

The computer is easy to program. Since complex I/O 
and file manipulations are not required, beginners will 
become competent users in a short time. Only a few 
fundamental instructions, such as PRT, INP, FOR-NEXT, 
IF-THEN, GO TO, GO SUB-RETURN, are required to 







Table 1. Principal instructions compared 






CASIO 




SHARP 


SYNTAX 


ENTRY 


FUNCTION OF PRINCIPAL INSTRUCTION 


ENTRY 


SYNTAX 


INP 


F2,INP 


Halt execution for data entry 


1. 


INPUT 


PRT 


F2,PRT 


Output data 


P. 


PRINT 


FOR 


F2,F0R 


Begin FOR-NEXT loop 


F. 


FOR 


NEXT 


F2,NEXT 


End FOR-NEXT loop 


N. 


NEXT 


STEP 


F2,STEP 


Increment in FOR-NEXT loop 


STEP 


STEP 


IF 


F2,IF 


Conditional branch 


IF 


IF 


THEN 


F2,THEN 




T. 


THEN 


GOTO 


F2,G0 TO 


Unconditional branch 


G. 


GOTO 


GSB 


F2,GSB 


Branch to subroutine 


GOS. 


GO SUB 


RET 


F2,RET 


Return from subroutine 


RE. 


RETURN 


STOP 


F2,ST0P 


Halt execution 


ST. 


STOP 


MID 


F2,MID 


Select specified characters from string $ 


Not Available 


LEN 


F2,LEN 


Return length of any string 


Not Available 


END 


F2,END 


End of a program 


E. 


END 


WAIT 


F2,WAIT 


Causes PRINT statements to display for specified period only 


Not Available 


Not Available 


Used instead of PRINT to hold display for almost a second 


PA. 


PAUSE 


SET 


F2,SET 


Set display format of numeric data 


Not Available 


RND 


F2,RND 


Round to specified accuracy 


Not Available 


GSR 


F2,CSR 


Tab to specified position 


Not Available 


PASS 


F2,PASS 


Password control 


Not Available 


Not Available 


Output specified number of "beeps" 


B. 


BEEP 


Not Available 


Documentation in code 


REM 


REM 
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accomplish significant programming tasks. These 
instructions are directly available from the keyboard as 
described above. 

Line numbers can range from 1 to 9,999. FOR-NEXT 
loops can be nested eight deep and GO SUBs 10 
deep. It's difficult to picture a situation these limits 
would prohibit. 



Table 2. Principal commands co 


mpared 


CASIO 




SHARP 


VAC Clear variable memory 


CLEAR 


CLR Clear program memory 


NEW 




RUN Run a program 




RUN 




CONT Continue a halted program 


CONT 




LIST List a program 




LIST 




LIST V List present values of variables 


Not Available 


LIST ALL List entire program automatically 


Not Available 


Constantly displayed memory space available 


MEM 




Cassette Commands 






SAVE Save a program to tape 


CSAVE 


LOAD Load a program from tape 


CLOAD 


VER Verifies a program 


to a tape copy 


CLOAD? 


PUT Save data to tape 




PRINT # 


GET Load data from tape 


INPUT # 


Not Available Chain to a prograrr 


on tape 


CHAI^ 


i 


Table 3. Mathematical functions 




FUNCTION INSTRUCTION CASIO SHARP 


Trignometric Functions 


SIN 


X 


X 




COS 


X 


X 




TAN 


X 


X 


Inverse Trig Functions 


ASN 


X 


X 




ACS 


X 


X 




ATN 


X 


X 


Hyperbolic Functions 


HSN 


X 


N.A. 




HCS 


X 


N.A. 




HTN 


X 


N.A. 


Inverse Hyperbolic Functions 


AHS 


X 


N.A. 




AHC 


X 


N.A. 




AHT 


X 


N.A. 


Square Root 


SQR 


X 


X 


Exponential Function 


EXP 


X 


X 


Natural Logarithm 


LN 


X 


X 


Common Logarithm 


LOG 


X 


X 


Integer Function 


INT 


X 


X 


Fraction Function 


FRAC 


X 


N.A. 


Absolute Value 


ABS 


X 


X 


Sign function 


SGN 


X 


X 


Convert degrees, minutes and 








seconds to decimal 


DEG 


X 


X 


Convert Decimal to degrees, 








minutes and seconds 


DMS 


X 


X 


Rectangular to Polar 


RPC 


X 


N.A. 


Polar to Rectangular 


PRC 


X 


N.A. 


Factorial 


X! 


X 


N.A. 


Random Number Generator 


RAN# 


X 


N.A. 


Round off 


RND 


X 


N.A. 



Other functions of a more specialized nature can be 
mastered as needed. An excellent set of functions 
provides precise display formats. SET and RND can be 
used to establish the number of digits to be displayed 
and to indicate whether the display should be rounded 
or truncated. CSR is essentially a tab function. Coupled 
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with SET and RND, it is simple to format without PRINT 
USING or an equivalent, and the related risk of run-time 
errors. However, formatted output, equivalent to PRINT 
USING, is also available. 

WAIT N causes print statements to display for N 
periods only. Then execution continues. N ranges from 
1 to 1 ,000, and the display will hold for approximately 
N*.05 seconds. This is convenient to control the flow 
of displays. N can be changed within the program as 
needed. However, once set, WAIT cannot be discon- 
tinued without turning the computer off. At the maximum 
range, the display will hold for nearly a minute. 

RAN # generates a pseudorandom number between 
and 1 . In several test runs, it gave good results. The 
digits passed several tests of randomness and no sign 
of degeneration in runs of 500 digits appeared. Since 
no seed is required (RAN # must key off some internal 
value), some debug problems may occur in that no 
known pattern of generation is available. 

Password control is available to the extent that when 
set, LIST (the program) and CLR (erase the program) 
are inoperable without password entry. This command 
will be useful in protecting code. Passwords are asso- 
ciated with specific program areas, P0-P9. CLR ALL 
remains operative and can be used to erase all programs 
in memory. 

Editing within a line is simple and straightforward. 
With the left and right arrow, the cursor can be quickly 
positioned for a change, addition or deletion. Finding 
the line to edit, however, is another matter. 

There is no scroll feature to allow you to return to a 
previous line. It must be specifically listed (two key- 
strokes plus the line number). This can be particularly 
annoying when editing. The line edited disappears from 
the display on EXE, replaced by the next line in the 
program. There is no "last chance" opportunity to see 
the corrected line and examine it for possible further 
changes. The line must be relisted. 

There are, however, two particularly useful features. 
LIST ALL lists the entire program, line by line, holding 
the display briefly, then moving on to the next line. 
Lines too long to display are shifted into the display, 
character by character. This ability to view the program 
without any action is very helpful. LIST V automatically 
displays the present values of all variables. Often this 
display alone will show an errant variable and lead to a 
quick solution. 

Corrections require mode changes 

Errors are extremely hard to identify, particularly run- 
time errors. When a run-time error occurs, the program 
area in use, an error number and line number are dis- 
played. There is no way to display the line in RUN 
mode. You must change modes (two keystrokes), list 
the line at which the error occurred (two keystrokes plus 
the line number), then search the line for a possible 
error. The error messages seem fairly reliable, but 
"syntax error" covers a lot of territory. If you've divided 
by B, which was set earlier in the program to zero, you 
can list a lot of lines to locate where this error occurred. 
With no scroll, the task is distinctly tedious. This implies 
that a correct, up-to-date listing must be maintained 
throughout any coding session. 

A debug mode displaying each line number of the 
program as it executes is available. This is an excellent 
tool for locating branches to incorrect addresses. 
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(Note: The code is not displayed, only the line numbers. 
Code can be displayed only on STOP. This would be a 
far more useful feature if the code were displayed 
automatically as each line is executed.) 

One of the real strengths of the unit is the extensive 
set of mathematical functions available. Particularly 
welcome will be the random number generator and the 
trig functions with hyperbolic functions. Those who 
need statistical functions will be delighted with the 17 
stat functions on this device. Not only will coding time 
be saved, but valuable memory space as well. These 
functions use dedicated registers, independent of 
program space, and all functions are also accessible in 
calculator mode. Real numbers can be converted to 
sexagesimal, and conversely. Rectangular coordinates 
can be converted to polar, and conversely. 

For the most part, the manuals provide sufficient 
examples but the accompanying explanations are weak. 
At those points where the manual is unclear, a few 
minutes' trial and error with the computer will make the 
matter clear. The major failing is the lack of an index. 
The table of contents is helpful, but you can spend a 



Table 4. Principal statistical functions 




(Casio only) 


As data is entered 


the following are collected and/or computed. 


The instructions will 


display results manually or as part of code. 


CNT 


Number of data items 


sx 


Sum of X 


SY 


Sum of Y 


sxz 


Sum of squares of X 


SXZ 


Sum of squares of Y 


SXY 


Sum of products of X and Y 


MX 


Mean of X 


MY 


Mean of Y 


SDX 


standard deviation of X 


SDY 


standard deviation of Y 


LRB 


Regression coefficient 


COR 


Correlation coefficient 





Table 5. Edit functions compared 


FUNCTION 


CASIO 


SHARP 


Identification of run-time error 


Displays line number at which error occured and 
number of error message. 


Displays number of error message. Press up-arrow 
to display line. Cursor positioned at point of failure. 


Error correction 


Change to WRT mode. List line number at which 
program failed. 


Change to PRO mode. Press up-arrow. Line with 
cursor at point of failure will display. 


Automatic forward scroll 


Displays one line at a time. Display of each line 
holds approximately two seconds. 


Not available. 


Backward scroll 


Not available. 


Press up-arrow. Hold down for rapid scroll. 


Forward scroll 


Press EXE for each successive line. 


Press down-arrow. Hold down for rapid scroll. 


Display of edited line 


LIST line number. 


Automatic. 


In calculator mode, restore 
calculated formula to display 


Not available 


Press back-arrow. 


Computation: iJse computed 
1 results in subsequent 
1 calculation 


Automatically available. 


RE-ENTER 



Table 6. Misc. features compared 




FEATURE 


CASIO 


SHARP 


steps (bytes) of program memory 


1,680 


1.424 


Steps required for an Instruction in memory 


1 


2 


Steps required for a line number 


3 


2 


Length of input buffer 


62 


80 


(Casio: PRT requires 4 steps, each 






symbol plus a space 






Sharp: PRINT requires 2 steps, 






spaces ignored.) 






Maximum number of characters displayed 


20 


24 


Addressing 


1-9999 


1-999 


Number of mathematical functions 


27 


15 


Number of statistical functions 


17 





Depth of FOR-NEXT loop 


8 


4 


Depth of subroutines 


10 


4 


Level of parentheses 


20 


15 


Printer speed, characters/second 


2.1 


.9 



long time searching for a specific item. Beginners will 
have a particularly difficult time. 

A set of 73 programs is provided, giving examples 
in Mathematics, Electrical Engineering, Mechanics, 
Physics, Chemistry, Statistics, Medicine, Banking, 
Navigation and Games. Accompanying notes include 
good drawings, where appropriate, and a complete 
statement of formulas used. 

In most cases, the programs will be insufficient in 
their present forms. As near as I've been able to 
determine, the programs are correct, but do not cover 
any subject completely. For example, the program to 
solve a quadratic equation errs if the discriminant is 
negative. Before using this program, I would add code 
to handle this case. 

A collection of 400 additional programs covering 
a variety of topics is now in production. It is expected 
to be available soon for $14.95. Cassettes will also 
be available. 

A cassette interface is provided for saving and loading 
both programs and data on cassette tape. Most audio 
cassette players will work well. A veriify command is 
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TERMINALS FROM TRANSNET 



PURCHASE PUN • 12-24 MONTH FULL OWNERSHIP PUN • 36 MONTH LEASE PUN 

PURCHASE PER MONTH 

OeSCRIPTlON PRICE 12M0S. 24M0S. 36MOS. 

LA36 DECwriter il $1,095 $105 $ 58 $ 40 

LA34 DECwriter iV 995 95 53 36 

LA34 DECwriter iV Forms Ctrl. . . 1.095 105 58 40 

LA120 DECwriter III KSR 2,295 220 122 83 

LA120 DECwriter ill RO 2.095 200 112 75 

VT10Q CRT DECscope 1 ,695 162 90 61 

VT101 CRT DECscope 1,195 115 67 43 

VT125 CRT Graphics 3,295 315 185 119 

VT131 CRT DECscope 1 .745 167 98 63 

VT132 CRT DECscope 1.995 190 106 72 

\n'18XACPer^nal Computer Option 2,395 230 128 86 

TI745 Portable Terminal 1,595 153 85 58 

TI76S Bubble Memorv Terminal . 2,595 249 138 93 

Tl Insight 10 Terminal 695 67 37 25 

TI785 Portable KSR, 120 CPS. . . 2,395 230 128 86 

TI787 Portable KSR, 120 CPS .. . 2,845 273 152 102 

TI810 RO Printer 1,695 162 90 61 

Ti820 KSR Printer 2,195 211 117 80 

ADM3A CRT Terminal 595 57 34 22 

ADM5 CRT Terminal 645 62 36 24 

ADM32 CRT Terminal 1,165 112 65 42 

ADM42 CRT Terminal 1,995 190 106 72 

EXCEL12 CRT Terminal 1,695 162 90 61 

EXCEL42 Smart Buffered CRT.. 995 96 54 36 

COLORSCAN 10 Color CRT 3,195 307 171 116 

925 CRT Terminal 850 82 46 31 

950 CRT Terminal 1,075 103 57 39 

Letter Quality, ni5 RO 2.895 278 154 104 

Letter Quality, 7725 KSR 3,295 316 175 119 

rnqrffnWn^ffrTTl 2030 KSR Printer 30 CPS 1,195 115 67 43 

l ll k R i f i llHI^n ii Ul 2120 KSR Printer 120 CPS 2,195 211 117 80 

Executive 80/20 1,345 127 75 49 

Executive 80/30 1,695 162 90 61 

IWX-80 F/T Printer 745 71 42 27 

MX-100 Printer 895 86 48 32 

E0400 4 Channel Stat Mux 1 ,525 147 82 55 

E0800 8 Channel Stat Mux 2,050 197 110 74 

FULL OWNERSHIP AFTER 12 OR 24 MONTHS • 1 V/a PURCHASE OPTION AFTER 36 MOHTHS 



DEC 



TEXAS 
INSTRUMENTS 



LEAR SIEGLER 



DATAMEDIA 




MICROCOMPUTERS 
APPLE • COMMODORE • HP85 • DEC LS1 11 



ACCESSORIES AND PERIPHERAL EQUIPMENT 

AOJUSnC COUPLERS • MODEMS • THERMAL PAP€R • RIBBONS • INTERFACE MODULES • FLOPPY OlSK UNITS 



RA N sly ET CORPORATION 



1945 ROUTE 22 • UNION. riJ. 07083 • (201) 688-7800 

TWX 710-985-5485 800-526-4965 OUTSIDE N.J. 



CIRCLE INQUIRY NO. 72 
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"THE TEACHER-S FRIEND IN THE CLASSROOM" 
^*1 . 
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TEACHERSI INSTRGCTORSI 

ADAPT YOaR LESSONS TO THE COMPUTER 

No Knowledge of computers or programming needed 

An easy, quick, timesaving method for APPLE II Plus 48K users 

System is SELF SCORING AND SELF DESIGNING 

per your student response and needs 

Msss D's CREATE A LESSON virtually makes the computer 
program itself. Prompts on screen allow you to develop a pool 
of questions which the computer will use to test the student per 
his own responses. $150.00 

Msss D'S INTERFACE II combines the Apple I! Plus 48K 
computer with slide/ sound or filmstrip/ sound projectors. 
Increases computer visual/ sound capability; gives projectors 
computerized dimensions. $200.00 

Msss D's ENERGY AND OUR ENVIRONMENT - Msss D's 
INVESTIGATING ELECTRICITY: software geared to stand- 
alone with SELF-CONTAINED GRAPHICS or to interact with 
greater VISUAL displays and SOGND using Coronet fllmstrips. 
Design includes questions, instructional statements, and 
scoring of student responses. $75.00 each 

Call or write for more details: 214/522-8051 
Msss D, Inc. 34 1 2 Binkley Dallas, Texas 75205 



available that compares the memory image to the tape 
image. SAVE ALL is a useful feature, saving all data 
along with the program. This is particularly helpful with 
programs used only occasionally that depend upon 
previously accumulated data. 

The printer can be connected directly to the computer 
or to the cassette interface when the interface is con- 
nected. It's a thermal printer, producing 20 characters 
per line. Statement numbers are right-justified in the 
first four print positions and statements exceeding 20 
characters are wrapped to subsequent lines as needed. 

Perhaps the most interesting feature is that every- 
thing displayed by the computer, both input and output, 
is echoed to the printer when it is connected. 

Suggested list price is $199.96; the cassette inter- 
face is $49.95; the printer lists for $89.95. Since 



Table 7. Speed compari 


sons 










SLOWER 








BY 




CASIO 


SHARP 


FACTOR 
OF 


4: J=0 


0:57 


2.25 


2.5 


5: J = J + 1 








6: IF J<500 THEN 5 








5: FOR J = 1 TO 500 


0:08 


2:02 


15 


: NEXT J 








5: FOR J = 1 TO 500 


1.11 


4:30 


3.8 


: A = 5*B + C*D/E-7 








: NEXT J 








5: FOR J = 1 TO 500 


5:40 


13.28 


2.4 


: A = SQR(LOG15 + LNJ)A14 








: NEXT J 








5: FOR J = 1 TO 500 


0:58 


4:32 


4.7 


: GO SUB 10 








: NEXT J 








10: GO SUB 15: RETURN 








15: A = 5: RETURN 








5:W = 


5:53 


13.24 


2.3 


10: W = W+1 








15: IF W>0;A = SQR(LOG W)A14 








20: IF W>0:A = INT(SIN 30*LN W) 








25: IF W<300 THEN 10 








(OUTPUT TO PRINTER) 








5:F0R J = 1 TO 100 


0:48 


1:52 


2.3 


: PRINT *'1 234567890" 








: NEXT J 
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Casio products are carried by large discount stores in 
some parts of the country, it might pay to shop. 

Casio may have the best service policy possible. 
Regardless of the protplem, ship the unit to Casio in 
either Downey, CA, or Fairfield, NJ. Casio will repair the 
unit at no charge for a full year from date of purchase. 
You only pay the shipping. 

It's inevitable that the FX-702P will be compared to 
the Sharp PC-1 21 1 . (The Sharp unit is identical to the 
Radio Shack TRS-80 PC. Sharp manufactures both 
units.) The accompanying tables show the equivalent 
Sharp item. 

Many micro users will not have time to master small 
micros as programming tools, but most FX-702P users 
will become at least novice programmers. They'll be 
able to write a variety of simple programs to fit their 
personal needs. The FX-702P gives Casio a solid 
position in the pocket computer marketplace. D 
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This is a picture 

of all the printers in the world 

that outsell the MX-80. 

Epson. 



The one thing you can't beat in the marketplace is value. 
And there simply isn't a better combination of reliabil- 
ity, print quality, features and price in an 80-column 
printer than the Epson MX-80. Anywhere on earth. 

But while we're pleased to make the best-selling 80- 
column printer in the world, we're hardly surprised. 
Because we decided a long time ago that the way to suc- 
ceed in this business is to build a good product, sell it at 
a fair price, and stand behind it. 

So we built our MX-80 with features like a choice of 
24 different type faces, graphics that rival plotters, logi- 
cal seeking, bidirectional printing and the world's first 
disposable print head. We priced it at under $650. And 
if it breaks, we'll be here to fix it. 

That seems like a straightforward enough policy. But 
when we first introduced the MX-80, the competition 



laughed. Now they're cutting prices, introducing 
"new" models, and running splashy color ads, all in an 
effort to catch up. And they're not laughing. 

But you don't have to take our word for it. You've got a 
choice: you can buy the printer that's been embraced by 

several hundred thousand 
computer fanatics all 
over the world. Or you 
can buy something else. 
And take your chances. 




EPSON 

EPSON AMERICA. INC. 



3415 Kashiwa Street, Torrance, CA 90505 • (213) 539-9140 
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VlC-20 

Commodore's 

Entry in the Small 

Computer Arena 



by David D. Busch 
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If first impressions stick, the Vic-20 microcomputer 
by Commodore (King of Prussia, PA) will lodge itself in 
the mind of any potential purchaser. The 6502 micro- 
processor-based computer just doesn't look like a 
$299 machine. 

In fact, when I demonstrate the unit to those unfamiliar 
with it, I always save the price for last. This ploy is 
especially effective if the potential user already has some 
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familiarity with other microcomputers and their prices. 
First, I demonstrate the full-stroke, typewriter-style 
keyboard, which features four special function keys and 
a control key. The Pet Basic is identical to that used in 
higher-priced Commodore machines and comparable to 
Applesoft or Radio Shack's model III Basic. Lowercase 
characters are built-in, but the user can define any 
character set by using an 8-by-8 dot matrix. There are 
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high resolution graphics (every dot on the screen may 
be addressed)— in eight colors. Need sound? Four 
voices are built in, and adding a joystick is as simple as 
plugging a stock Atari unit into a socket. 

I then mention the price. '*What's the catch?" I am 
asked immediately. In truth, there are several. It is not 
really possible to do anything useful with the system for 
$299— not even save or load programs. It is necessary 
to add $75 for the Commodore Datasette cassette 
recorder. Ordinary tape recorders, which produce sine 
wave output, cannot be substituted for the square- 
wave Commodore unit. 

Because the unit comes with 5K bytes of RAM and 
only about 3.5K bytes are available for user programs, 
it is necessary to purchase additional memory in order 
to use all of the features to their fullest capacity. For 
example, in the stock Vic-20, only a small portion of the 
screen can be manipulated in hi-res graphics. Defining a 
complete new character set leaves only a small amount 
of memory for programs. These tools can be best used 
when an additional $300 investment is made to expand 
RAM to its 32K-byte limit. 

The final catch is that the display is only 22 columns 
wide. This may also be remedied by add-ons and user 
programs. However, at a time when many micro users 
are complaining that 64-character screens should be 
80 columns wide, a 22-character display seems less 
than adequate. 

My feeling is that Vic-20 purchasers should appre- 
ciate the value they get for $299, but consider the 
unit for what it really is— a competent $600-$700 
color microcomputer. 

The company can easily be forgiven for the attention 
given to the keyboard while offering a less-than-perfect 
screen display. The screen display is relatively easy to 
modify with add-on components. Given the wide range 
of televisions likely to be used as monitors for low-cost 
micros and narrow bandwidths. Commodore opted to 
provide a sharp display that can be upgraded to suit the 
higher resolution of composite video monitors. 

As a writer capable of 60-word-per-minute bursts, it 
was the keyboard that sold me. It's a solid, professional- 
feeling unit that can accept input as quickly as any user 
can type. There is no keyboard bounce, and most keys 
have been laid out in a logical manner. 

The biggest drawback is the placement of the 
RETURN (ENTER) key. It is at the far right of the home 
row, four keys removed from the L. I am most accus- 



tomed to the following layout: '*J, K, L, semicolon, 
ENTER,'' although one of the computers I use follows 
a **J, K, j^^-semicolon, quotation mark, ENTER" format, 
both standard, typewriter-style layouts. The Vic-20 
uses '*J, K, L, colon, semicolon, equals-sign, RETURN." 
As a result, the tendency is to hit the equals-sign key 
instead of RETURN. 

It is relatively easy to learn this unusual layout and 
by the time I had written two or three programs, I rarely 
hit " = " by mistake. All other keys have logical or 
unobtrusive placement. 

One welcome feature is the addition of four special 
function keys. These are marked F1 , and so on, and by 
hitting SHIFT, are used to produce eight separate 
function keys. They are defined as CHR$(133) through 
CHR$(140), and are accessible to any Basic program. 
Business users and game enthusiasts will find special 
applications for these keys. For example, a menu may 
be designed instructing the operator to hit F1-F8 to 
invoke particular subroutines. Then, lines such as IF 
A$ = CHR$(133) GOTO 100 may be used. An alter- 
native might be: ON VAL(A$) - 133 GOSUB 100,200, 
300,400,500,600,700,800. 

A large number of characters are available from the 
61 -key board. The machine powers up in Graphics 
mode and typing normally produces the uppercase 
characters and numbers shown on the keytops. 

However, each key may also produce one of two 
graphics characters while in the Graphics mode. Two 
keys are located on the lower left side of the keyboard; 
one of two SHIFT keys is to the right, while a special 
key labeled with the Commodore logo Is on the left. 
Striking the Commodore key and pressing another key 
produces the graphic character printed on the left side 
of the keyfront. Pushing the SHIFT key in tandem with 
another key produces the graphic character printed on 
the right side of the second keyfront. (Of course, either 
SHIFT key may be used, but it is easier for a beginner 
to stick to the one paired with the Commodore key.) 

The Vic-20 has a Text mode, and by pressing SHIFT 
and the Commodore key simultaneously. Text is invoked. 
The keyboard then functions as an ordinary typewriter 
with upper and lower case letters. Even so, the graphics 
on the left sides of the keyfronts (those most likely to 
be used in business applications) are still available by 
hitting the Commodore key. 

That's not all. Any of the characters available may be 
printed in any of eight colors, normally or reversed, by 
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using a Control key. The Vic-20 prints its characters in 
blue until a color control key is pressed. The color keys 
are on the top row of the keyboard. CTRL-1 produces 
black characters, CTRL-2, white, and so on through red, 
cyan, purple, green, blue and yellow. Reverse On and 
Reverse Off are also summoned by using the control 
key. Once one of these has been entered, the display 
changes to the new parameters for all characters until 
the next control character is entered. 

Vic-20's Pet Basic does not have any graphics or 
color commands, such as Line or Fill, but I understand 
that the Super Expander cartridge will provide these 
capabilities. Graphics characters may be incorporated 
in programs through time-consuming, but easy-to-use 
PRINT statements. For example: 

100 PRINT "(RVS 0N)(CTRL-3) THESE CHARACTERS 
WILL BE PRINTED IN THE BACKGROUND COLOR 
ON RED" 

110 PRINT "(RVS OFF) THESE CHARACTERS WILL 
BE PRINTED IN RED, OVER THE BACKGROUND 
COLOR." 

For the alpha characters, I could have substituted any 
of the graphics characters, but, of course, could not 
reproduce them for the printed page. In fact, the (RVS 
ON) and (CTRL-3) in the above lines actually appear on 
the Vic screen, replaced by graphics symbols that 
denote the function invoked. All screen controls are 
indicated In this manner— a reverse *'Q" means cursor 
down, while a heart indicates clear screen. I found 
these symbols confusing at first. Unless you have a 
printer with graphics capability (Commodore offers one 



for the Vic-20 at $399), your program listings will be 
lacking all the needed information. 

I found the screen display to be excellent. The unit 
connects to any color television through a supplied RF 
modulator. I tried the unit with seven different brands 
and had no trouble getting a sharp image. One exception 
was a 1 0-year-old television with a dirty tuner mechanism. 
Fine-tuning the TV, and, sometimes, moving the RF 
modulator to get rid of a residual moire effect produced 
an excellent picture. My test for picture quality involved 
the use of a high-resolution game, AMOK, a machine 
language program with a special character set that 
makes considerably greater demands on resolution 
than standard alphanumerics or graphics. 

POKE generates color, sound, noise 

On some sets, color balance adjustments had to be 
made to clearly differentiate the eight available colors. 
Cyan tended to resemble green on a few units, while 
red often looked more brown or orange. To avoid 
constant plugging and unplugging, I have dedicated a 
13-in. GE television to permanent Vic duty In my office. 
Until I receive the Super Expander cartridge and begin 
working more heavily with hi-res graphics, I see no 
need to invest in a monitor for the Vic. 

The display area on the screen is surrounded by a 
colored border. Both the border and the screen may be 
changed to other colors with a single POKE statement, 
either in command mode or from a program. There are 
255 color combinations available. 

POKE may also be used to generate sound and 
noise. Three voices, each with a different three-octave 
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TI-99/4A 
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RF Modulator (TV Adapter) 

10'CofOf Monitor 

Peripheral Expansion Box" " 

RS-232Card" 

Disk Controller Card" 

Expansion Box Disk Drive Card" 

Memory Expansion Card" (RAM) 

P-CodeCard" , 

Solid Slate Speech'" Synthesizer 

Telephone Coupler (Modem) 

RS-232 Accessories Interface 

Disk Drive Controller" (One Disk Manager module packi 

wiih each DisK ConifoHer) 229.50 

P-Code Peripheral" . . 314.00 

Disk Memory Dnve 368.50 




SANYO MONITORS 

13" color w/RGB hi res 1295.00 995.00 
13 " Color high quality 6^0 00 419.95 
12' Green phosphorous 360 00 259.95 
12" Black a white 340 00 239.95 

15' BlachS white 370 00 259.95 

9" Slack a white 236 00 169.95 



ORDER DESKS 
open 6 days a week! 
7:00 am to 7:00 pm Mon thru Sat 
Order Desks: (213) 739-1130 

TOLL-FREE TOLL-FREE 
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on hand; not responsible for 
typographical errors; prices & 
specif ications subject to change 
without notice; this ad supercedes 
all previous ads: min shpg & hndig 
$5.95; send $1.00 for new catalog. 



PAPER TfGER PRINTERS 

460 99500 S95.00 

460G graphics 1094.00 969.95 
560 1295.00 1099.00 

560G graphics 1394.00 1195.00 
445 795.00 695.00 

445G 894.00 789.00 



TIMIl LCOStuSlide/NEW 

T|.35SPLCDSci 

Tl-W LCD Sci/NEW 

Bui. Anil. I 

Bui. Anil. II 

8ut. C«rd 

MBA 

Irtvwt. Anilyit 

TIHAdv. LCSSci/NEW 

TI.5511NEW 

LCD-P- jgf»mmir/NEW 

TI'SlljaO)ipliyyv/mim 

Tl'5010 Hind/Print NEW 

715)20 Primir/NEW 

TI5l30Prim/Oiipliy 

Tl-5135ThfmlPrint/Dii. 

Tl 5142 Prinl/Oiwliv 

TI-57 Prog, scientific 
TI-BBC 480 step prog. 
TI-59 960 step prog.*169.95 
"(also Free S60 value Tl library 
coupons with purchase thru 

Jur)e15, 1982) 
PC-IOOC Print/plotter 149.95 



ur Cost 

II. as 

22. so 
21.15 
19.95 
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39.95 
54.95 
49.95 
39.95 
44.95 
59.95 
39.95 
48.95 
5995 
79.9S 
79.95 
99 95 

39.95 
89.95 



AMDEK(Leedex) 
Quality Monitors 

300 G 12 " Green. 1 a MHz 
249.00 199.95 

Color I 13" Color, NTSC 
comp. input, 449.00 339,95 

Color II 13" RGB hi res 
1195.00 799.95 



EPSON PRINTERS 

MX 70 500.00 369.95 

MXaOwgraftrax 700.00 499.95 
MX80FT 745.00 593.95 

MX 100 995.00 749.95 

Optional graftrax chip 89.D0 



PAPER TIGER-New Prism Printer for Apple Computers 

(prints in 3-4 zone colors, available soon- Retail Your Cost 

taking orders 132 column 1995.001795.00 

now) 80 column 1196.00 999.00 

Prism/Apple soft ware (a must) 59.95 J 
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64K CPU/Terminal/Keyboard 
Computer 

16K Memory motfule 
GRAPHIC PLOTTER (option 885} 
Adds USASCII high density print 
(Option 085) PERSONALITY MOD 
a MUST for HP-7225B 
Printer, dot mtrx (ask for optns) 
80 col printer, dot matrix 
Letter quality prter, daisy wheel 
Dual master J256KB disk drive) 
2x8" disk 
HP-9895A-010 1 x 8" disk 
HP-9134A 4.6 Mb Winchester* 
HP-91 35A Winchester + 5%" floppy* 
HP-91 38A Winchester + 8" floppy' 

•Hard disks avail. April '82 
Graphics Tablet 9111 A 



HP-125 
HP-85A 
HP82903A 
HP-7225B 

(oot. 020) 

Hf-neoiA 

HP-2631B 

HP82905A 

HP-2601A 

HP-82901M 

HP-9B95A 



Retail Your Cost 
S2750.00 1999.00 
2750.00 1999.00 

195.00 174.95 
2750.00 

150.00 

750.00 



1999.00 
139.95 
639.95 



3950.00 
945.00 
4500.00 
2500.00 
5830.00 
4500.00 
4400.00 



2995.00 
755.00 
3399.00 
1999.00 
4499.00 
3499.00 
3495.00 



HP-41CV 325.00 256.00 

Card Reader for 41CV 215.00 171.00 
Printer for 41 CV 385.00 294.00 

Quad Ram 95.00 84.95 

Optical Wand for 41 CV 125.00 99.95 
HP 41 C Calculator 25000 188.95 
Memory mod. for 41 C 26.95 

Accessories for HP-41 CV 

HP-821 60A HP-I L Interface Module (multiport) 



5500.00 4239.00 
8500.00 6599.00 



2050.00 1699.00 



HP 97 ProgrmblE printer 750 00 579.95 

HP34CPfogrmblescienl 150 00 117.95 

HP3BCProgrmblebus R/E 150 00 119.96 

HP 32E Advanced scient 55 00 48.95 

HP 37E Business managemi 75 00 58.95 

HP-1 1 C Adv prog scien LCD 1 30.00 1 1 4.95 

HP-12C Adv prog finan LCD 150.00 129.95 

Retail Your Cost 

125.00 107.50 



75.00 
75.00 
75.00 



HP-821 61 A Digital Cassette Drive (131K or 18K registers per cass) 550.00 
HP-821 62 A New printer/plotter, right & left justification, on/off 495.00 

switch 8i stand by switch; thermal printer. 
HP-8218QA Extended function/memory module(avail. Spring) 
HP-82t81A Extended memory module (avail. Spring) 
HP-821 B2A Time module (avail. Spring) 

HP-IL Acceaories 

HP-821 76A Data mini-cassettes (10 pac) 

HP-B2167A .5 meter HP-I L cable 

HP-82167B 1 meter HP-I L cable 

HP-82167D 5 meter HP-I L cable 

We carry a complete invenlory ol Libraries, accessories & supplies. 



453.95 
403.95 

68.95 
68.95 
68.95 
Retail Your Cost 
35.00 89.95 
12.00 
15.00 
20.00 




ATARI Color 
Video TV Game 
Programmable! 

Your Cost:$l 40.95 

Retail: $225.00 
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fjovgm MATTEL INTELLIVISION 
3'V0CK\ Most animated TV game 
^nOA nc l-arge selection of cartridges 
^^^.\SU Reran $3 25.00 Y/C: J234.95 




ATARI Computer 

Retail Your Cost 

1080.00 699.95 

1280.00 799.95 

600.00 469.95 

200.00 169.95 

1000.00 779.95 



Mode! 

800 16K 
800 48 K 
810 Disk drive 
Atari VisiCalc 
825 Impact Ptr 

(Centronics 737) 
SUPER SPECIAL-ATARI 400 (16K) 
Retail;$595.00 Your Cosi:$339.95 

Language Cart, not mcluded-Opt'I at $54.95 



APPLE 



COMPUTERS 
Apple II 48K-i^ 
Disk w/controller 
Oiskw/o 

Pascal language system 
Graphics tablet 
Silentype 
Family System 
Apple III 128K 
Profile 5Mb 



Retail Your Cost 

$1530.00 S1033.00 

645.00 533.00 



525.00 
495.00 
795.00 
395.00 
2495.00 
3495.00 
3495.00 



453.00 
383.00 
663.00 
333.00 
1333.33 
2735.00 
2735.00 



Software & access, at similar discounts 
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range and a fourth white noise tone generator, are 
available. The Vic introductory guide includes programs 
to simulate 20 sounds, including laser beams and birds 
chirping. Some fine tuning on the television may be 
necessary to optimize the sound with picture. 

Programs are loaded and run from the Pet Datasette 
cassette recorder. This unit is totally slaved to the 
CPU, deriving its power and on-off signals from the 
main unit. At 300 baud, it is a little slow, but I found the 
capability to use long file names extremely helpful. 
With Radio Shack cassette files, for example, one may 
CLOAD or CSAVE a file by single letter name— CLOAD 
A, for example. 

The Vic-20 may be commanded to search for a more- 
detailed file name— LOAD CHECKBOOK 1982— for 
example. Or if the file name is not known for certain, a 
partial specification may be entered. LOAD CHECK 
would cause the Vic to load CHECKBOOK 1981, 
CHECKBOOK 1982, or CHECKERS, depending on 
which it found first. However, the system does tell you 
what files it has found as it passes through. 

1 have tried several programs that use the Atari 
joystick. At present, only a single controller may be 
used. AMOK, based roughly on the arcade standard 
Berserk, is a Roger Merrit product. Using the joystick, I 
was able to make the little man run through the maze 
with ease, zapping robots along the way. The joystick 
may be read from user programs through a simple 
PEEKing routine described by Commodore in its Pro- 
grammer's Reference Guide. 

Although not tested, light pens and game paddles 
can also be used with the Vic. I see this machine, 
because of its low cost, becoming a popular games 
machine— like the Atari 400— with some serious capa- 
bilities as an added attraction. 

Those are the current hardware highlights— disk drives, 
memory expansion and ROM packs. Other enhance- 
ments are on the way, but unavailable at press time. 



Software base is firm 

From a software standpoint, the Vic-20 enters the 
field from an unusually strong position. All standard Pet 
Basic programs may be loaded and run, as long as 
ROM-dependent features (such as PEEK and POKE) 
are not used. Programs written for 40- and 80-column 
screens will cause material to wrap around the Vic's 
22-character display, but the user can usually remedy 
this minor annoyance. 

Those who already know Pet Basic, or some other 
Microsoft variation on that theme, will find transition to 
the Vic painless. TRS-80 owners will be hard-pressed to 
note any differences at all— GET$ in place of INKEY$ and 
FRE(X) for PRINT MEM are the two notable examples. 
Even file handling is very similar to Radio Shack's Disk 
Basic. Files may be opened and closed, but the Vic-20 
allows specification of a device number so that the 
same syntax may be used for either cassettes or disk 
data files. 

Because of the common language, the Vic-20 should 
prove to be formidable competition for the Radio Shack 
Color Computer as a second computer for current 
model I or III owners. 

As a long-time user of line-oriented program text 
editors, it took me several weeks to become accustomed 
to the Vic's screen editing. With line editing, the 



programmer LISTS a section of the program, types in 
EDIT 20 (or whatever line is to be changed) and then 
makes changes. The Vic's screen editor works in a 
very different way. 

Any program line that appears on the screen may be 
edited by moving the cursor to that line, overtyping the 
text, or making insertions or deletions by hitting an 
appropriate key. Pressing RETURN makes the changes 
permanent. One may simply renumber a line by typing 
over the line number (the old version of the line remains 
and should be deleted). 

Beginners to computing will find the guidebook. 
Personal Computing on the Vic-20, to be a clear, 
concise and helpful introduction. However, I have seen 
better Basic courses. The Commodore guidebook is 
more feature-specific and helps the new user discover 
the capabilities of the Vic-20 rather than serving as a 
thorough grounding in Basic programming. 

Those already familiar with some dialect of Basic 
who choose the Vic-20 will find the introductory guide 
somewhat frustrating. It is difficult to sort through the 
elementary material to find the "meat" to help you 
make the switch. The guide is not at all detailed in 
helpful programming tricks. For example, I could find 
no reference to using the special function keys. I had 
to experiment and finally used GETS to see what ASCII 
value was returned when the user pressed one of the 
special keys. 

Serious programmers must make the purchase of 
the Vic-20 Programmer's Reference Guide their 
number one priority. This volume not only contains all 
the material missing from the user's guide, but has 
invaluable data I never expected to see. The reference 




ANALOC«# DIGITAL 
DICITAL^# ANALOG 



16 Channel A/D 
2 Channel D/A 

^.«« 4 Channel D/A 

I'nffniMniiliiiiiiu^i 

Hi^h (juality commercial grade S-100 bus compatible systems are 
designed for industrial and laboratory use. 

• Ifi channel 12 bit A/D conversion system nominally 
operates at 25 kHz 

•12 bit resolution, ± the LSB accuracy 

•Multiplexer, converter, and sample and hold on the 

hybrid chip 
•7 control and measurement ports 
•Utilizes Z80 and 8080 interrupt modes 
•Optional Programmable Gain Instrument Amplifier 

allows mixing of high and low level signals 

• 2 and 4 channel D/A high-speed conversion systems 

• Binary and 2"s complement inputs 
•Outputs: ±5v, ±10v, to -lOv, or to +10v 
•Replaceable output amplifiers protect circuit 
•2 channel board has 16 bit parallel I/O and scope 
intensification strobe 

• A/D's from $575 D/A's from $395 



OJLlrit=i 



3475 Old Confjo Ro.id, Suite C-10 
Ni'wbury P.irk, CA qH20 



CALIFORNIA DATA 
CORPORATION 



(805) 498-3651 



MAY 1982 



CIRCLE INQUIRY NO. 14 INTERFACE AGE 97 



guide contains techniques— with examples— that left 
me more impressed than ever with Vic's capabilities. 

Consider generating special character sets. There is 
a register in RAM that controls where the Vic gets its 
character set information. This location may be changed 
by hitting the shift Commodore key, or by POKING to 
toggle back and forth between two ROM addresses 
which contain the Uppercase/full graphics or Upper- 
case-lowercase/partial graphics characters. These 
character sets may also be reversed. Because the 
characters are stored in ROM, it is obviously impossible 
for the user to change them. However, by POKING the 
RAM register which supplies the ROM addresses with 
a new location in RAM, it is possible to have the system 
derive its character information from a user-supplied 
table. Then, when letter A is printed, instead of A, the 
screen will display whatever character has been created 
by the user. 

Or, most of the existing character set may be copied 
over from ROM to the RAM table, so that most keys still 
produce their ordinary output while others generate 
new characters. Each complete character set takes up 
2K bytes of memory, so not much room is left for user 
programs with an unexpanded Vic. 

The method for designing characters is simple to 
understand. Each is built on an 8-by-8 matrix, so that 
eight bytes (each containing eight bits) are needed. It's 
easier to visualize this capability: 

Bit1 Bit 2 Bits Bit 4 Bits Bit 6 Bit/ Bit 8 



Byte 1 











1 


1 











Byte 2 








1 








1 








Byte 3 
























Byte 4 







1 


1 


1 


1 







Byte 5 
























Byte 6 
























Byte 7 
























Byte 8 



























The above eight bytes, translated from binary and 
POKED to the desired location in the user's character 
set, will produce the uppercase letter A. By placing X's 
and O's in a similar matrix, users can custom-design 
special languages, scientific symbols or flying saucers 
for games. 

Machine language programmers who don't like 
rewriting their codes to be compatible with every new 
ROM will appreciate Commodore's dedication to the 
KERNAL concept. KERNAL, Vic's operating system, 
contains a standardized jump table to the input, output 
and memory-management routines in the system. 
Should Commodore introduce new ROMs for the Vic 
(as they have done for the Pet), the KERNAL jump 
table will be changed to match new ROM locations for 
routines. Serving as a sort of forwarding address, it will 
allow programmers to address the ROM through the 
table, confident that JSRs will end up where they are 
supposed to— even if the ROM has been changed. 

The Vic-20 will inevitably be compared with other 
computers in the low price range. I've owned a Sin- 
clair ZX81, and have investigated both the TRS-80 
Color Computer and the Atari 400, and can make 
some comparisons. 

The most significant difference among the four is the 
keyboard. As a touch typist, I found the tiny Sinclair 
membrane keyboard almost impossible to use for 



long periods. The single key entry of most Basic 
keywords was of no help because I can usually type 
PRINT faster than I can hunt for the correct key on the 
ZX81 's tiny surface. 

The Atari 400 keyboard is only slightly better. It is 
roughly the size of an actual typewriter keyboard, so 
the fingers may be positioned for touch typing. However, 
the flat keys provide no feedback, and it is possible to 
do only slow, methodical touch typing with it. The Color 
Computer's calculator keys are better, but still not up 
to the full keyboard feel of the Vic. 

Costs vary with power and equipment 

On the basis of price alone, the Sinclair is quite 
powerful for $160 ($99 as a kit), but its 32-character 
by 16-line CRT display is black and white only, and 
resolution may be spotty on a variety of televisions. Of 
course, the unit comes with just IK byte of memory, 
and expanding to 16K bytes raises its price $100. 
That is still less expensive than the $299 Vic, which 
actually costs closer to $400 with the required cassette 
recorder included. 

That makes the Vic similar in price to the $399 Color 
Computer, which may be used with a tape recorder in a 
pinch. The Atari, also $400, is supplied with 1 6K bytes 
of memory, which may make it a better deal if all factors 
were equal. 

The Atari will display 24 by 40 characters, to the 
Color Computer's 32 by 16, and Vic's 22 by 23 (without 
expansion add-ons). 

The ZX81 is now limited to 16K-byte memory, but 
the other three systems can be expanded to 32K bytes 
with memory boards supplied by either their manufac- 
turers or outside suppliers. The three color computers 
can also use ROM packs. 

As far as other peripherals go, the Color Computer 
has an early lead, because its disk drives are now 
available. Outside suppliers have also introduced 
accessories for the Color Computer's expansion bus, 
which will make that unit very flexible should it remain in 
the Radio Shack line for a number of years. 

Disk drives for the Vic have yet to be introduced, 
although one is promised. A printer is already available, 
and third-party suppliers offer RS-232 interfaces and 
other accessories. 

As with any computer purchase, the final decision 
should be partially based on end-user requirements. 
On business trips, I carry a complete ZX81 kit in one 
pocket of my camera bag. For that application, small 
size and portability were paramount. Now I find the 
Vic-20 has its advantages. It is a low-cost color computer 
with a Basic that took me no time to learn. Because it 
has built-in lowercase and is portable, I may find some 
future word processing-on-the-road uses for it. 

Others may prefer the Atari because an excellent 
selection of games is already available and the Color 
Computer might be the choice for some because of 
widespread Radio Shack support. 

To date, support for the Vic from Commodore has 
been slow. Promised accessories and peripherals were 
two to three months late. My local dealer noted that he 
sold 50 units during the Christmas season, but would 
have been able to move 200 or more if more software 
and hardware had been available. The thoroughness of 
the Programmer's Reference Manual is a good sign, 
and could indicate an exciting future for the Vic-20. D 
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WHEN YOU 




high-speed, error-free labor-saving financial 
software you so much & you can 

■W"- ■ by HowardSoft™ 

A professional package for year-long record-keeping and year-end tax filing; prepares federal returns for 10 schedules 
and 11 forms, including income averaging, min and max taxes, depreciation and capital gains, and much more: easy to 
operate because of self-prompting instructions, automatic posting among forms, and powerful itemizing features; prints 
in IRS format for direct filing, including printing on preprinted Form 1040; annually updated at a fraction of original cost. 

by HowardSoft™ 

A flexible package for evaluating real-life loans & investments; provides cash flow & R-O-l projections as well as payment 
tables and objective decisions; can be used to determine yield to maturity of discounted bonds, present value of annuities 
stream, buy vs. lease decisions, APR of loans including wraparounds and analyses of all new loan types. 

by HowardSoft™ 

A tool for objectively comparing alternative investments and projecting future results; professional in both analyses of 
cash flow & R-O-l and client-oriented report printouts; allows what-if studies for changes in property values, loans, rents, 
taxes, operating expenses and the value of money; perfect for cash and profit projections on new or old rental property. 

ALL 3 ARE UP-TO-DATE WITH THE LATEST TAX LAWS, INCLUDING ACRS 
DEPRECIATION AS CREATED BY THE 1981 ECONOMIC RECOVERY ACT 
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Financial Data and Ratios Program 



by Rocky Smolin 

Fin-Ratio, a microcomputer package designed to take 
the drudgery out of financial ratio analysis, is produced 
and marketed by FPS Assoc, Vancouver, B.C., Canada. 
The package ($195) is available in Microsoft Basic under 
the CP/M operating system and requires 48K bytes of 
RAM. I ran it on an Apple II with one disk drive, a Hitachi 
green screen monitor and an Epson MX-80 printer. 

The program accepts company income statement and 
balance sheet data in dollar amounts for 26 accounts, 
as well as industry or company norms (as a percentage 
of total assets, liabilities, equity or sales). It also accepts 
industry or company norms for the ratios it produces. 
These data and norms are then displayed in reports, as 
illustrated in the accompanying figure. 

The company data and norms are disk-stored in 
separate files. Only one set of company data can be 
operated on at once. 

Operation is simple. Programs are menu driven and 
the main menu lists six options allowing: 1) entry of 
company data (the actual dollar figures from one's 
income statement and balance sheet); 2) entry of 
company or industry norms; 3) calling up the report 
generation sub-menu; 4) calling up the file names main- 
tenance menu; 5) setting for disk drive 1 or 2, and 
6) exit from the program. 

Company and industry data entry proceeds along a 
list of accounts to be entered. A serious bug was 
encountered when trying to correct incorrect data: the 
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cursor would go back only as far as the last account 
entered in the group. For example, if an operator had 
made a mistake in entering the asset accounts, the 
program would position the cursor at the "other non- 
current accounts" figure instead of either asking which 
account to correct, or placing the cursor at the beginning 
of the asset group. 

The documentation gives the solution to all problems 
of this nature: "If you realize that something is going 
wrong in the execution of the program, then you can 
stop the operation by typing STOP. To get going again, 
you would just type RUN "FINRATIO" and the program 
will start over." 

I consider this approach to program problems un- 
acceptable. Today's microcomputer software market 
demands: 1) thoroughly user-friendly prompting and 
operation; 2) editing all data for correctness; 3) allow- 
ance for the correction of user operational or procedural 
errors through the use of prompts, and 4) total bomb- 
proofing to prevent unplanned exits from the program 
(i.e. checking for division by zero). 

I had a similar problem while working with the report 
generation menu. I mistakenly selected the option to 
transfer calculated percent relations and ratios to the 
internal norms file. There was no way to exit this 
program back to the menu without either giving a valid 
file name and letting the program run its course, or 
stopping the program and re-running it. 

The package maintains a list of file names containing 
company data and norms. The file name maintenance 
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Financial data and ratios form 






COHPANY : 


ABC COMPANY 






TYPE OF BUSINESS : 
NO, OF MONTHS IN P&L : 
DATE OF FIN, STATEMENT 
NORMS DESCRIPTION : 
COMMENTS : 


ANY 

12 

12,31,1980 

9.30.1981 

THIS IS A TEST 






BALANCE 
ASSETS 






COMPANY 
$(000'S) % 


NORM 








CASH 

ACCOUNTS RECEIVABLE 

INVENTORY 

OTHER CURRENT ASSETS 

TOTAL CURRENT ASSETS 






10,000,000 
10,000,000 
10,000,000 
10,000,000 


14.29 
14.29 
14.29 
14.29 


10.00 
10.00 
10.00 
10.00 


40,000,000 


57.14 


40.00 


FIXED ASSETS AT COST 

LESS ACCUMULATED DEPRECIATION 
FIXED ASSETS t NET 
NET INTANGIBLE ASSETS 
OTHER NON-CURRENT ASSETS 

TOTAL ASSETS 




11,000,000 
1,000,000 
10,000^000 
10,000,000 
10,000,000 


14.29 
14.29 
14.29 


20.00 
20.00 
20.00 


70,000,000 


100.00 


100.00 


ACCUM,DEPR,"/: FIX, ASSETS AT 


COST 






9.09 


0,00 


LIABILITIES 


AFTS 
lES 




10,000,000 
10,000,000 
10,000,000 


14.29 
14.29 
14.29 


10.00 
10.00 
10.00 


SHORT TERM DEBT AND OVERDR 

ACCOUNTS PAYABLE 

OTHER CURRENT LIABILITIES 

TOTAL CURRENT LIABILIT 


30,000,000 


42.86 


30.00 


LONG TERM DEBT 

OTHER NON-CURRENT LIABILITIES 

TOTAL LIABILITIES 




5,000,000 
5,000,000 


7.14 
7.14 


10.00 
10.00 


40,000,000 


57.14 


50.00 


MINORITY INTEREST 






5,000,000 


7,14 


0.00 


PREFERRED SHARE CAPITAL 
COMMON SHARE CAPITAL 
RETAINED EARNINGS 

EQUITY 

TOTAL LIABILITIES & EQUITY 




5,000,000 
10,000,000 
10,000,000 


7.14 
14.29 
14.29 


0.00 
0.00 
0,00 


25,000,000 


35.71 


50,00 


70,000,000 


100.00 


100,00 


NO, OF PREF, SHARES OUTST,, (000' 
NO, OF COM, SHARES OUTST , , (000' 
TAN, NET WORTH , */COM, SHARE 
WORKING CAPITAL, $(000 'S) 


S) 
S) 


100,000 

100,000 

150.00 

10,000,000 


14.29 


0.00 
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LET US SLIP ONE 
OVER ON YOU . . 

INTERFACE AGE Binders and 

Slip Cases protect a full year— 

1 2 issues— from dust; damage; 

and keep your magazines in one 

place, at your fingertips, 

whenever you need them. Each 

Binder and Slip Case is 

constructed of a handsome 

brown vinyl with INTERFACE 

AGE stamped in gold foil on the 

front cover and spine. 

DATA DYNAMICS TECHNOLOGY 

P.O. Box 1217, Cerrltos, CA 90701 

NAME {Print) 

ADDRESS 




CITY 

Please send me: 

Binders @ $7.50 each . 

Slip Cases @ $7.25 each 

Shipping and Handling Charges 
$2.50 ea. U.S.; $5.00 ea. Foreign 



TOTAL ORDER $_ 

*TAX $_ 

SHIPPING & HANDLING $_ 

TOTAL ENCLOSE D$_ 



LJ Check or Money Order {U.S. Funds drawn on U.S. bank) Enclosed 

□ Visa # n M/C # n Am/Ex # 

Exp. Date Signature 

•California residents add 6% sales tax. Availability and prices quoted subject 

to change without notice. Please allow 6 weeks for delivery. You may photocopy 

this page to keep your INTERFACE AGE intact. Orders cannot be shipped 

unless accompanied by payment, including shipping & handling and tax 

where applicable. 

DATA DYNAMICS TECHNOLOGY, A Division of INTERFACE AGE Magazine 

(213)926-9548 



Reliable Business 
Software 

DATASMITH software requires no previous computer 
experience, so It can be used effectively by your present 
office staff. The menu-driven systems feature extensive 
error detection and correction facilities, so they are 
"friendly" to the user. 

• GENERAL LEDGER. Everything you need to keep 
the books. Features easy-to-use data entry and 
error correction, trial balance, fast post, and a vari- 
ety of comprehensive reports. Automatic error 
detection keeps the books in balance. Writes 
checks and makes journal entries in one operation. 

• PAYROLL. A very flexible system that adapts to a 
wide variety of needs. Features Federal, state, and 
local tax calculations. El credit, and special pay 
and deduction amounts. Prints all necessary 
reports, paychecks, and W-2 forms. 

• DATA MANAGER. A powerful generalized data 
management system that lets you define, enter, up- 
date, sort, select, and print reports from a database 
of your own design. Applicable to almost any job 
where records must be kept, this system can 
replace literally hundreds of programs. 

Put your computer to work with these sophisticated 
systems now. Programs are available for 48K or larger 
two-disk systems in your choice of code for Microsoft 
BASIG-80'^ under CP/M" or Micropolis'*' BASIC. Write 
or call for complete details. Customized systems also 



available. 



DflTflSfllTH 



Box 8036. Shawnee Mission, KS 66208. (913) 381-9118 
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menu contains functions to delete and rename files, 
change file descriptions, and either print out or list the 
names in the file on the screen. However, there is no 
correlation between the file of file names and the files 
actually present on the disk. The program disk I received 
had more than 50 file names in the file-names file, but 
only two data files were actually present. 

The formats are clear and easy to read, but both the 
formats and their contents are fixed. If one chooses to 
suppress the norms on the report, they still print out, 
but as zeroes. 

The program's most serious shortcoming is the fact 
that there is no way to adjust the accounts displayed to 
fit the needs of a particular business. For example, 
inventory turns implies only the presence of finished 
goods (with labor value added). For a manufacturing 
operation, consolidating raw materials, work-in-process 
and finished goods in one inventory figure, while using 
the cost of sales, would give misleading figures for 
inventory turns. 

The Z ratio is a composite of several ratios designed 
to give an indicator of a company's likelihood of success 
or failure. The formula for Z is: 

Z = 0.001 2X(1 ) + 0.01 4X(2) + 0.033X(3) + 0.006X(4) 
+ 0.01X(5) 

where X(1) = working capital/total assets; 

X(2) = retained earning/total assets; 

X(3) = net profits/total assets; . 

X(4) = market value of the company/total liabilities, and 

X(5) = net sales/total assets. 

A Z ratio less than 1 .8 indicates an almost certain 
failure while a ratio greater than 3.0 indicates almost 
no possibility of failure. 

The package is a good idea for a program— generating 
financial ratios can be a burden. However, the need for 
financial ratios and the elements that go into them vary 
from company to company and country to country. 
They also vary over time as accounting standards and 
conventions change. To be truly useful, a financial 
ratios program must be flexible enough to allow for 
these variations. 

It would also be desirable to allow the user to define 
the desired ratios. Most people who understand these 
ratios and have a need to apply them in their business 
decision-making know how they are calculated. 

The documentation, whatever its inadequacies, 
reveals a considerable effort on the part of the authors 
to research their topic. Given the ease of use, flexibility, 
and widespread availability of VisiCalc and its cousins, 
the authors would probably have a more viable product 
if they were to publish their financial knowledge in a 
how-to form using VisiCalc to create financial data. 
Using this approach, a user could easily tailor the ratios 
and accounts to a company's particular needs. Several 
quarters or years of data could be kept on one spread 
sheet, and forecasting through moving average or 
linear regression could be implemented. 

The authors state that the program has been devel- 
oped over a couple of years and been subjected to many 
improvements. Apparently, enhancements are still under- 
way, as a statement in the manual encourages construc- 
tive input from users. My suggestion to prospective 
purchasers is to wait until the program includes a more 
complete list of features than it presently offers. D 
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Interested in computers or robotics ? Looking for info on 
hardware, software, theory, and appUcations? 



m 

11 Ji Tfia SCHpLtar EccFd SIlCI offers you an incredible 

^■■---■-:o:.,-~.X ^^^8^ ^^ computer books and a huge variety of tapes 

^^''''''''''''i ' ^ and disks . . . ALL at low, low member prices! 



Select 6 fact-filled books 
for only $2 95 




1299 
Lisl $1(1.95 




Join now and get The ''Compulator" Book . . . FREE! (List $7.95) 

7 very good reasons to try 



The Computer Book Club 

Blue Ridge Summit, PA 17214 

• Reduced Member Prices. Save up to 75% on books sure to 
increase your know-how 

• Satisfaction Guaranteed. All books returnable within 10 
days without obligation 

• Club NewsBuiletins. All about current selections — mains, 
alternates, extras — plus bonus offers. Comes 10 times a year 
with dozens of up-to-the-minute titles you can pick from 

• "Automatic Order". Do nothing, and the Main selection 
will be shipped automatically! But ... if you want an 
Alternate — or no books at all — we'll follow the instructions 
you give on the reply form provided with every News 
Bulletin 

• Continuing Benefits. Get a Dividend Certificate with every 
book purchased after fulfilling membership obligation, and 
qualify for discounts on many other volumes 

• Extra Bonuses. Take advantage of added-value promo- 
tions, plus special discounts of software, games, and more 

• Exceptional Quality. All books are first-rate publishei's 
editions, filled with up-to-the-minute info 



Oi THE COMPUTER BOOK CLUB 
p^^^=^^=^ Blue Ridge Summit, PA 17214 

Please accept my membership in the Computer Book Club 
and send the 6 volumes circled below, plus a free copy of 
The "Compulator" Book. I understand the cost of the books 
selected is $2.95 (plus shipping/handling). If not satisfied, I 
may return the books within ten days without obligation and 
have my membership cancelled. I agree to purchase 4 or 
more books at reduced Club prices during the next 12 
months, and may resign any time thereafter. 

952 1028 1045 1055 1062 1070 1085 1088 1095 1101 
1108 1111 1199 1200 1205 1241 1250 1251 1276 
1277 1290 1293 1295 1299 1303 1330 1345 1369 



Name _ 
Address 



Phone 



City 

State 

(Vjilid tor new ineinbers only, [-'oieigii and Cliiiuula add 20%. Orders outside U.S. 
or CitMitda must be prepaid with international nionev orders in U.S. dollars. 
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by Bernard Conrad Cole 

Last month's introduction to this three-part series 
examined the pros and cons of using multi-micropro- 
cessor networks as an alternative to the traditional 
mainframe computer. This month, let's take a look at 
what researchers consider as the most appropriate 
multi-microprocessor set-up. 

Shortly after the introduction of Intel's 8080 micro- 
processor, many people became fascinated by the 
possibility of linking multiple microprocessors together 
to assume computing chores which, up to then, had 
been handled by large minicomputers and mainframes. 

Most of these efforts failed due to a lack of sufficient 
computing power and memory addressing capability in 
most eight-bit microprocessors. But these initial failures 
caused many researchers to investigate the necessary 
elements to make multiple microprocessor schemes work. 

The most productive efforts involved investigation of 
closely-coupled multi-microprocessor schemes such as 
Carnegie-Mellon's Cm modular multi-microprocessor 
system. Digital Equipment Corporation's modular mini- 
computer using microprocessors, or the University of 
Texas' cooperative, loosely-coupled microprocessor 
architectures in an interactive data base task. 

Coupling concerns the interaction between pro- 
cessors. In a loosely-coupled system, each processor 
has some dedicated complement of program and data 
memory, and, possibly, I/O devices. Each unit, which 
can function independently, communicates with another 
using eithe- data transfers over a common bus or point- 
to-point CO' munication lines. Coordinated signals may 
also be maintained in a commonly accessible store. A 
tightly-coupled system involves multiple processors 
sharing common program and data memory and I/O 
facilities. All processors access common busses to 
perform memory and I/O transfers. 

Detailed Cm hardware design began in mid- 1975 to 
explore ways in which large-scale integrati , could be 
applied to modular computer structures. The Cm 
architecture allows close cooperation among large 
numbers of inexpensive processors, each with access 
to a single virtual memory address space. There are no 
fundamental size limits for such a system, and pro- 
cessors can be added incrementally ^o increase power, 
memory size and communications bar. width. A 1 0-pro- 
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cesser system was in operation by mid-1977 and 
expanded to a 50-processor system by the end of 1 978. 

The Carnegie-Mellon project brought an experimental 
multi-microprocessor scheme to an operational state, 
demonstrating that almost-linear speed-up can be 
achieved. There have been no serious bottlenecks or 
deficiencies in the processor/memory bus structure 
precluding configurations with 1 00 or more processors. 

The LSI-1 1 microprocessor was Digital Equipment's 
basic LSI-1 1 machine, and performance was compared 
against that of the PD11/70 super-minicomputer, the 
top of the 16-bit PDP-11 line. 

Research has shown that in the right batch-pro- 
cessing environment, an eight-processor system could 
achieve a throughput 6.5 times greater than that of a 
single-component uniprocessor. 

The multi-microprocessor system that most closely 
parallels a networked personal computer is the loosely 
coupled configuration. A great deal of investigation into 
such schemes has been conducted, most recently by 
researchers at the University of Texas. 

Using a specially developed, discrete simulation tool 
called System-State-Modelling, four different classes 
of system architecture were analyzed: 

System I, fully connected, in which each processor 
is connected to each other processor by a dedicated 
link; 

System II, bussed with private primary store, where 
all processors share a single, common link, allowing 
any two to establish direct transfers; 

System III, also bussed, but with both public and 
private primary store; and. 

System IV, a uniprocessor, for comparison with 
multi-microprocessor schemes. 

In the study, all four classes possessed common 
features in their basic processor configurations, inter- 
processor channels, user consoles, secondary storage, 
operating software, application software and task loads. 

Basic processor architectural features included: (1) 
15 generic operations; (2) one address, three-field 
instruction format; (3) single internal data bus comprising 
separate address and data lines; (4) all registers, data 
paths and primary store locations 16 bits wide; (5) 
primary store read/restore cycle of 1 /iS; (6) 16 general- 
purpose registers; (7) average instruction time of 2/.is; 
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(8) primary store organized in blocks of 256 words; (9) 
indexed, indirect and segmented addressing modes; 
(10) vectored interrupt mechanism; (11) multiplexor 
channel; (12) direct-to-primary store selector channel 
capable of operating in block or word mode. 

The multi-microprocessor units were connected by 
one of two methods, both of which provided 16-bit 
parallel data transfer. In Class I, a point-to-point selector 
channel was used between each pair of units. In Classes 
II and III, a specially-designed interprocessor channel 
bus was used, to which all processing units were 
connected by a form of selector channel, allowing any 
two units to establish exclusive communication. The 
channel transfer rate was set at 2M bytes per second 
to match the primary store access cycle. 

User console features included a CRT display, an 
alphanumeric keyboard and a special-function 
keyboard with display registers. Data transfer rate for 
each console was 2K bytes per second, equivalent to 
about 19K baud serial data rate. The number of 
consoles varied with the number of users, from one to 
32 maximum. 

Two forms of secondary storage were used, bulk 
store and fast bulk store. Bulk store, with a moving 
head disk or equivalent memory, was used for the 
knowledge base, while fast bulk storage in the form of 
a fixed head disk was used to perform logical to physical 
reference mapping and save user states. 

No master operating system was used, although most 
of the functional design was extracted from the opera- 
tional uniprocessor used for comparison purposes. 
Processors were task driven, using simple ranked input 
and output queues to schedule and coordinate activity. 

Study results ruled out the Class I fully connected 
multi-processor. The specialized capability of each 
processor to communicate directly with any other 
processor over a dedicated link was not justified for 
two of the three intercomputer links. Furthermore, the 
configuration didn't provide an easy or inexpensive 
means to add computing units. 

For a basic task load and a modest number of users 
—eight or less— the two multi-microprocessor config- 
urations showed responsiveness comparable to the 
uniprocessor. However, internal activity and utilization 
are sometimes quite different. For example, if widely 
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varied, dynamic task loading were used, then System II 
might have been the best alternative. If exclusive tasking 
were to be included, a public store would not be an 
advantage, so System It would also be preferred. 

For heavy task loads and a larger number of users 
(16 to 32) System III performed better than the others 
and it utilized public store effectively. System III would 
be the best configuration for cooperative tasking. 

The multi-microprocessor alternative to the main- 
frame CPU holds its greatest promise in application 
between the huge, powerful, special-purpose vector 
processors and low end, control-oriented tasks now 
occupied by general purpose business-oriented main- 
frames and super-minis. 

Except for a relatively small class of jobs where a 
very large amount of computing is required in a very 
short time, high processing speed is used in present 
mainframes and superminis to process as many inde- 
pendent jobs in as short a time as possible. This is true 
when the jobs are being submitted in a batch mode or 
when interactive computing is required. 

This means that as long as a minimum acceptable 
response or turn-around time is maintained, the same 
effective processing power could just as well be provided 
by a set of less powerful multi-microprocessors or multi- 
terminals concurrently operating on independent jobs. 

Based upon various multi-microprocessor networking 
alternatives, it is clear that with the proper features, 
there are several ways to configure multiple personal 
and small business computers to achieve this end. 

Local hierachy is basically a scheme without a central 
processor. There is a central memory accessed through 
some sort of intelligent interface, which needs to be 
nothing more than a computer in the local multipro- 
cessor that can hold extra memory. An ordinary personal 
computer with Winchester-type hard disk capability 
can be easily adapted to handle such a job. 

A more sophisticated solution would be to use an 
intelligent disk storage system and to configure it as a 
stand-alone data base management system accessible 
by one or more CPUs and/or terminals. This field- 
expandable disk controller, containing interacting micro- 
processors sharing cache memories, handles all data 
access work, including indexing, searching, buffering, 
deblocking, storage management and error recovery 
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functions. Data transfer consists only of a requested 
discrete item, record or file, making the use of RS-232 
interfaces between the disk systems and the various 
terminals in the system possible. Such systems can 
easily handle to 54M bytes of data and is expandable 
up to 1 6 drives or 864M bytes. 

This system offers high throughput, providing the 
common-memory hardware is quick. Implementation and 
development of such a system initially would require 
only a single intelligent terminal, common memory and 
an interrupt network. The common memory can be 
loaded with dummy parameters and variables, and as 
additional terminals are added, these variables, as well 
as the corresponding system-state vector entries, 
become active. 

Time-shared/common bus and shared memory is 
potentially the simplest interconnection scheme for a 
multi-microprocessor network. It incorporates a common 
communication path connecting all functional units. 

It is easily modified by adding or removing func- 
tional units. However, expansion may reduce overall 
system performance. 

Since the common bus is a shared resource, a means 
to resolve contention in fixed priority, first in-first out or 
daisy chain schemes is necessary. The organization's 
most serious limitations are its reliability and interfer- 
ence between processors requesting the bus. Since 
there is only one path for all transfers, overall transfer 
rate within the system is limited by bandwidth and the 
speed of this single path. For this reason, private 
memory and private I/O are highly advantageous, since 
the failure of the common path could cause complete 
system failure. 



RELIABLE SOFTWARE 



IN ITS 7th SUCCESSFUL YEAR 

NEW: MICROBASE 
for DATA BASE MANAGEMENT 



MICROBASE S140 

BILL OF MATERIALS S350 

MAXILEDGER S350 

ORDER ENTRY S350 

MICROLEDGER S140 

ACCOUNTS PAYABLE $140 

ACCOUNTS RECEIVABLE .$140 
INVENTORY CONTROL.... Sl40 
PAYROLL/PERSONNEL .... $140 
(Calif, withholding) 
inquire for prices on other versions 

Also Available for: 
IBM, NEC. OSBORNE, XEROX 
TRS-80 MOD III, II, I, ATARI, 
APPLE. VECTOR, EXIDY. 
DYNABYTE. MICROSOFT 
CP/M", CBM DOS 2,0, 
MICROPOLIS, SUPERBRAIN 

CP/M (S a trademark of Digital Research 

ASK US ABOUT MICROTEACH 



Simple effective programs 
designed for your machine 
Step by step instructions, 
beneficial to the novice as 
well as to the more expe- 
rienced user, accompany 
every program 

The Source Code is provided 
with each program 
You will have a product 
you'll be able to use from 
the day you receive it and 
as your company grows 
in size 

One phone call will get 
you same week delivery 
Best of all our programs 
are interactive. 

THEY ALL WORK 
TOGETHER!! 



See your dealer or order direct 
for a full tine of COMPUMAX Software 
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If the number of busses in the first organization were 
increased to the point where there is an available path 
for each memory and I/O unit, the result would be a 
crossbar, switch-based multi-microprocessor system. 

In an N by M crossbar switch, there are N active 
elements (in this case microprocessors and I/O units) 
and M passive memory elements. Functional units in 
such a system need minimal bus interface logic since 
they perform neither conflict resolution nor recognition 
of data intended for them. These functions are performed 
by a switch matrix, which is necessarily complex, costly 
to control and physically large. 

Requires complex switching 

One line of the crossbar carries address, data and 
control bus signals that might correspond to as few as 
32 or as many as 64 wires. The complexity grows 
exponentially as N and M become large. A major advan- 
tage of this approach is its ability to support simul- 
taneous transfers between all processors and memory 
units. The logic for the switching and arbitration of all 
transfer requests must be included in the switch— an 
advantage and a disadvantage in building a multi-micro- 
processor alternative to a mainframe. On the positive 
side, it involves the least alteration in personal computer 
design, since control and switching logic is contained 
in the switch. On the negative side, it requires develop- 
ment of relatively complex switching interface. 

In a multiport memory system, the control, switching 
and priority arbitration logic is concentrated at the 
interface to the memory units, rather than being dis- 
tributed throughout the crossbar switch matrix. 

Multiported systems use multiple busses dedicated 
to connecting terminals with memories and shared I/O 
units. Contention logic must be built into memory and 
I/O units to arbitrate between the processors competing 
for the resource. One way to resolve memory access is 
to assign fixed priorities to each memory port. 

The chief advantage of this approach is the very high 
total transfer rate. But this is offset by the fact that this 
approach requires expensive memory units, since most 
of the control and switching circuitry is included in those 
units. Moreover, it requires many cables and connectors. 

Two variations eliminate many of the disadvantages. 
The first uses shared memory as a "mailbox," while 
the second incorporates shared memory into a virtual 
memory environment. 

Mailbox shared memory uses common memory as a 
message center where each terminal can leave messages 
for other terminals and pick up messages for itself. 
Virtual memory incorporates a virtual address space 
beyond the size of any processor's internal memory 
and requires address translator hardware and various 
segmentation techniques. 

Ultimately, with the development of higher density 
memory components, a dispersed processing multi- 
microprocessor configuration with shared virtual 
memory and some sort of central indexing scheme 
would appear to be the best multi-microprocessor 
network alternative to the mainframe CPU. 

The concluding article next month will review com- 
mercially available multiprocessor systems hardware, 
operating systems that address the requirements of 
multi-microprocessing, and high-speed media improve- 
ments being proposed for use in local area networks. D 
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"I found out why 
V.I.P.'s call A.E.I." 



I learned that I could get specific advantages when 
purchasing from A.E.I. 

A.E.I, has valuable knowledge gained from selling 
millions of dollars of computer equipment, and will 
take the time to discuss which equipment is right for 
me. 

Based on its vast experience, A.E.I, sells only reliable 
equipment. 

A.E.I, can test and configure equipment to match my 
system. 

A.E.I, will initalize my software to match my system, 
saving me valuable time. 

A.E.I, stocks repair parts and can answer my 



technical questions, and expedite repairs to my 
equipment when necessary. 

A.E.I, is price competitive even when compared to No- 
Service sales companies. 

I learned that 40% of all A.E.I, sales are to public and 
semi-public institutions,* such as the Universities of 
Nebraska, Virginia, Kentucky, California, M.I.T., the 
U.S. Air Force, Princeton; as well as scores of major 
corporations. 

Calling A.E.I, is the smar^ thing to do. 

*A.E.I. does not wish to imply that any of these fine 
organizations endorse A.E.I., merely that A.E.I, is proud 
to have them as customers. 



A PARTIAL LIST OF PRODUCTS AVAILABLE AT A.E.I. 




TELEVIDEO COMPUTER 

Lisi Sell 

TS-800 User Station 1795 1450 

TS 801 Computer 3295 2650 

TS-802 Comput/Terminal 3495 CALL 

TS-802H CompuKTermin. 6995 CALL 

TS-806 Mulli User Proc. 7195 5749 




TELEVIDEO TERMINALS 






List 


Sell 


910 Terminal 


699 


575 


912 Terminal 


925 


659 


920 Terminal 


995 


725 


925 Terminal 


995 


729 


950 Terminal 


1195 


925 
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NEC PRINTERS 


\ 




List 


Sell 


3510-1 30CPS Serial 


2450 


1895 


7710-1 5SCPS Serial 


CALL 


CALL 


7720-1 KSR Serial 


CALL 


CALL 


Forms Tractors 


CALL 


CALL 



NORTHSTAR HORIZON 
PRODUCTS 

List Sell 
HRZ-2Q-64K 3599 CALL 

HRZ.1Q-64K-HD5 6695 4999 

HRZ-1Q-64KHD18 9270 6749 

NorthSlar is discontinuing many of their 
horizon products. Calf for availability 
and price of any product not listed. 
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NORTHSTAR SOFTWARE 




MODEMS 




List 


Sell 




list 


NofthwordD/Q 399 


295 


Cat l«odem 


189 


IWailmanager DIQ 299 


235 


D-Cat 


199 


Infomanager D/Q 499 


365 


Auto-Cat 


249 


General Ledger D/Q 599 


475 


AppleCat 


389 


A/R D/Q 599 




DC Hayes filicro-lOO 


3/9 


A/P D/Q 599 


475 


DC Hayes Smart Modem 


279 




TEXAS INSTRUMENTS PRINTERS 

List Sell 

TI-810 BASIC 1645 1398 

TI-810 Full ASCII 1745 1479 

TI-610 Package i»45 1649 

TI-«20 R/0 BASIC 1995 1625 

TI-820 KSR Package 2395 1950 



NORTHSTAR ADVANTAGE 
COMPUTER 





List 


Sell 


ADV-2Q-64K 


3995 


CALL 


SIO Board 


175 


CALL 


PIO Board 


200 


CALL 


FPB Board 


399 


CALL 


Graphics Option 


299 


CALL 




EPSON PRINTERS 

List 
645 



MX-80 
MX-80 FT 

MX 100 995 

Call for pricing on interlaces and cables 
We will beat any advertised price. 



Sell 
CALL 
CALL 
CALL 




MORROW DECISION COMPUTER 



List 
1725 
1000 



Decision 1 BASIC 
65 K Sialic Ram 
Switchboard I/O 259 210 

Select drives from Morrow disc systems 
lor desired configuration. 




MORROW DISC SYSTEMS 




List Sell 


Discus 2D 1 Drive 


1095 849 


Discus 2D 2 Drive 


1875 1389 


Discus 2 -^ 2 1 Diive 


1395 1075 


Discus 2 -^ 2 2 Drive 


2495 1859 


M26 Hard Disc 


4495 3395 



CP/M & Microsoft Basic Included 



LINE PRINTERS 





List 


Sell 


Okidata 62A 


719 


550 


Okidata 83A 


1195 


799 


Anadex 9500 


1650 


1285 


Anadex9501 


1650 


1285 




SYSTEMS GROUP 






List 


Sell 


2600 Computer 


5035 


3595 


DM-6400 Memory 


760 


585 


DMB-6400 Memory 


995 


735 


CPC-2813CPU+1/0 


460 


365 


FDC-2801 Controller 


465 


370 



MICROPRO SOFTWARE 

List Sell 

Wordstar 495 330 

Apple Wordstar 375 275 

Speltstar 250 190 

Mailmerge 150 100 

Datastar 350 250 

Supei^ort 250 190 



DISC-CABLES 



Memorex 5' ID 
Verbatim 5' 2D 
Verbatim 5 2D 
Dysan 5" 2D 
RS-235 5Cable 
RS-232 10' Cable 




—SEE THESE PRODUCTS AND MORE IN OUR SHOWROOM- 
PRICES CHANGE DAILY— CALL OR VISIT FOR CURRENT PRICING 

AUTOMATED EQUIPMENT, INC. 

18430 WARD STREET, FOUNTAIIM VALLEY, CALIFORNIA 92708 



Caiif and International 

(714) 963-1414 

Toll Free: 

(800) 854-7635 



MAY 1962 



CIRCLE INQUIRY NO. 1 



INTERFACE AGE 107 



Whatever Happened to 
Computer Hobbyists? 




by Louis E. 

The microcomputer industry, a field pioneered 
primarily by hobbyists, is now a major U.S. enterprise. 
Thanks to a never-ending supply of high technology 
components, good software and major shifts in the 
marketplace, the microcomputer field is no longer the 
curiosity it once was. 

Those responsible for building the first microcom- 
puters, applying them to a wide variety of tasks and 
making us all aware of them, were computer hobbyists. 
But today, the big emphasis is on business, professional 
and industrial applications. Has the hobbyist disappeared 
completely? Let's explore the changing role of the 
hobbyist in the dynamic micro marketplace. 

Firstly, how does one define computer hobbyists? 
One might call them individuals whose spare time is 
largely taken up with building and experimenting with 
various types of microcomputer hardware, software 
and applications. Hobbyists were the first group to take 
one of the early microprocessors, to combine it with 
some cheap semiconductor memory, and to build a 
completely workable digital computer. They built micro- 
computers in their basements, garages, workshops 
and back bedrooms, and got the personal computer 
market on its way. 

Of course, the introduction of the microprocessor in 
the early 1970s stimulated this activity. While the 
prices of the first microprocessors were more than an 
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individual could bear to spend on a hobby, prices 
dropped steadily with increased industrial applications. 
Soon prices came within the reach of the average 
person. Sceibi introduced a microcomputer using the 
first eight-bit microprocessor, the Intel 8008, in 1974, 
and a magazine article published by.Johan Titus in 
Radio Electronics gave construction details for a 
personal computer using the 8008. In 1975, MITS 
introduced its original Altair computer using the Intel 
8080. Computer hobbyists bought these machines, 
and quickly and effectively brought them to a level of 
sophistication and practicality. 

But the computer hobbyist goes back further than 
that— to the mid-1960s. It was during the early and 
mid-60s that the minicomputer was born. As digital 
integrated circuits became cheaper and more widely 
available, the prices of digital computers began to go 
down. It became possible to build a minicomputer for 
less than $20,000. Within a few years, the $10,000, 
then the $6,000 barriers, were broken, thanks to 
integrated circuit advances. 

Electronic hobbyists and experimenters were also 
beginning to discover digital integrated circuits. It 
didn't take long for them to realize that it was possible 
to design and build real digital computers. Before the 
integrated circuit, it was pure fantasy for anyone to 
dream of owning a computer with its thousands of 
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tubes or transistors and its requirement for tons of air 
conditioning in a giant, raised-floor room. 

Experimenters began to design and build small-scale 
digital computers using the RTL and DTL circuits. The 
biggest problem was memory— semiconductor memories 
had not yet come on the scene, so the major focus was 
on finding a cheap, surplus, magnetic core memory. 
Once the memory problem was solved, it was relatively 
easy to design the arithmetic, control and input/output 
circuitry for a small digital computer. 

Some hobbyists took another approach. Many 
attempted to obtain a schematic of Digital Equipment 
Corporation's low-cost PDP-8 minicomputer series. 
There were many attempts to copy this machine and 
other small, low-cost minis of that day. 

In 1 966, Steve Gray, a magazine editor in Darien, CT, 
started an organization for computer hobbyists. Known 
as the Amateur Computer Society, its prime purpose 
was to help hobbyists who were attempting to build 
computers to communicate with one another and with 
potential parts suppliers. A monthly newsletter began 
in December 1966 and ran well into the early 1970s. 
Many home-built computer projects were begun and 
completed with this publication's help. So it was actually 
during the late 1 960s and early 1 970s that computer 
hobbyists began to appear in significant numbers. 

Hobbyists followed along with the technological 
developments, first with semiconductor memory, then 
with the microprocessor. With each improvement in 
semiconductor technology, it became faster, easier 
and cheaper for an experimenter to design and build 
a computer. 

The first microcomputer kits appeared in 1974 and 
1976 and the computer hobbyists took a giant step 
forward. For every experimenter willing to design and 
build a computer, there were thousands more willing to 
buy and put together a kit. Thousands of the early kits 
were sold, many to hobbyists, who dominated the 
marketplace until 1 978. 

In 1977, Apple, Radio Shack, Heath and other major 
manufacturers began to enter that arena. Their products 
enabled a new wave of applications, particularly in 
homes, small businesses, education, industry and 
science. Floppy disks and other software helped these 
applications to grow quickly. 

Hobbyists' interest vary 

Today microcomputers are a billion-dollar-a-year 
business. Hobbyists are still around, but are a much 
smaller portion of the overall market. 

Some hobbyists are interested in hardware, others, 
software, and others, applications. The great thing 
about computer hobbyists is that they will never master 
It all. The field is constantly changing as new techno- 
logical developments emerge. Denser memory chips, 
more powerful microprocessors, higher quality I/O 
devices and higher density mass storage keep things 
lively. New operating systems and languages con- 
stantly challenge hobbyists' software and programming 
Interests. Applications are endless. Because of the 
general-purpose nature of the microcomputer, hobbyists 
never run out of ways to apply their machines. Most 
never grow disinterested. 

It was once thought that everyone would like a home 
computer to do routine chores. While many micro- 
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computers have been sold to play games, to keep 
checkbooks up-to-date and to store Christmas card 
lists, the people buying them are consumers rather 
than hobbyists. The consumer's interest is in what the 
machine can do for him rather than in the machine itself, 
how it operates and how to program it. Yet, many 
manufacturers and most market research studies lump 



Hobbyists have 

been dabbling with 

16-bit processors 

for years . . . 



the hobbyists in with the home or consumer market. 
The two couldn't be more dissimilar. While a hobbyist 
may play games too and use his computer to control his 
intrusion alarm, his main interest is more technical nitty 
gritty than canned applications. 

Despite the availability of many high-powered, low 
cost microcomputers, there are still purists who insist 
on designing and building them. Microprocessors, 
memory chips and other devices have never cost less 
or been more widely available. While many hobbyists 
enjoy the challenge of designing their microcomputers, 
others say that what they want is not available. For 
example, hobbyists have been dabbling with 16-bit 
micros for years, yet we are only just beginning to see 
reasonably priced commercial 16-bit machines. 

It is easy for an individual to build a microcomputer 
today. Many do this by buying integrated circuits from 
a mail order firm, wire-wrapping them on some perf- 
board, then spending hours debugging the resulting 
computer. But even when the computer has been built, 
the hobbyist's work has just begun. In order to make his 
creation work, a builder has to program it. Sometimes 
software such as a Basic interpreter or a monitor program 
is available and can be quickly adapted to a new machine. 
In other cases, software is written and debugged. 

Another class of hobbyists buys inexpensive micro- 
processor trainers or board level micros and attempts to 
expand and enhance them. While they have saved them- 
selves the trouble of designing the basic machine, the 
fun comes from adding memory, attaching peripherals 
and coming up with additional software. 

There is a special group of hobbyists whose only 
interest is building or enhancing their hardware. They 
really never actually use their machines and when they 
can no longer expand a computer, they start on another. 

This whole area of expansion and enhancement of 
small, low-cost microcomputers is a major activity. 
Hobbyists have banded together to form clubs and 
users' groups to exchange information and experiences 
about various computers. Typical of the machines that 
have been popular in this regard are the old MOS 
Technology Kim 6602, the RCA VIP, the Heathkit 
ET-3400 trainer, Netronics Elf, and more recently, 
the Sinclair ZX80 and ZX81. It is satisfying to take a 
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small, low-cost machine and add hardware or software, 
allowing it to do something it was never meant to do. 

Because hobbyists pursue their avocation as a side- 
line, they are, typically, limited in the amount of money 
they can spend. They constantly shop for bargain 
equipment. A businessman or home owner may opt for 
a complete computer with matching peripherals and 
software. But the hobbyist is willing to mix and match a 
variety of hardware and software products, prepared 
for interfacing difficulties and the need to create special 
I/O drivers to make a particular peripheral talk to a 
specific computer. Doing this, hobbyists not only save 
money, but have the satisfaction of making the pieces 
work together. 

One hobbyist, after years of dabbling with home-built 
machines, purchased a commercial computer, a used, 
inoperative TRS-80 model I. The model I is no longer 
produced and there are many on the used market. This 
one cost very little. He quickly found one defective 10, 
and for less than $1, had the machine in operating 
condition. He then bought an interface, also inoperative, 
made repairs, and also bought surplus RAM chips to 
expand memory to its 48K-byte limit. He is now operating 
with audio cassette mass storage and is saving for a 
floppy, but has purchased some low-cost cassette 
software still available for the model I. He is writing a 
Z80 machine code disassembler to dissect other users' 
programs. Also, he recently found a console I/O type- 
writer from a Perkin-Elmer minicomputer and has been 
successful in interfacing this machine to his TRS-80 at 
very low cost. 

Another hobbyist is spending a great deal of time 
learning Forth. There aren't many books on the subject. 



XCEL" MICROCOMPUTER 
RETROFIT GRAPHICS 



512x240 
RESOLUTION 



FOR COMPUSTAR® 
SUPERBRAIN® 
TRS-80® MODEL II 
Z-89 



HARDWARE RETROFIT 
FROM $895.00 




SOFTWARE 
SUPPORT PROGRAMS 

•Symbol Generator 

•Graph Plotter 

•3D Generator 

•Surface Plotter 

•Graphics Terminal Emulator 

•Screen Printer 

ANADEX 
EPSON 

IDS (800) 421-1423 

IN CALIFORNIA CALL 

/y\ (213) 320-6604 

Z_5EXmAXTEK,II\IC. 29O8 Oregon Court, Torrance, CA 90503 

Available in Europe from Micronex Ltd., Chew Magna, England 3042 (STD 027-589 3042) 



$175.00 
$175.00 
$345.00 
$395.00 
$395.00 
$65.00 



but he has obtained some by attending microcomputer 
shows and carefully scanning mail order ads. After 
working with Forth on an Apple II computer, he decided 
to implement a tiny Forth program on his Kim and a 
TRS-80 model III. He even belongs to a local Forth 
user's group that meets monthly to share its knowledge 
and experience with the language. 

There are hobbyists who like to build kits, though 
they may not like to design their hardware. Except for 
Heath Company (which now belongs to Zenith) and a 
few small accessory manufacturers, there is a scarcity 
of kit sources. 

The smaller kit manufacturers stick with accessories 
such as beginner or training kits, or memory and I/O 
boards. Hobbyists buy them to repeat the feeling of 
successfully completing a kit, and to save some money 
by building it themselves. 

Programmers are special 

A special category of computer hobbyist is the one 
whose primary interest is software. While the highest 
percentage of hobbyists probably concentrate their 
attention on electronic hardware, there are some whose 
main interest is programming. These hobbyists purchase 
machines and spend their time creating software. Most 
interest seems to be in system software, where activities 
include writing operating systems, learning exotic new 
languages and creating special utilities. It was hobbyists 
who largely supported the movement toward the wider 
use and acceptance of Pascal, C, Forth, LISP and 
other esoteric languages. A hobbyist will occasionally 
have a practical streak and be interested in writing 
down-to-earth, usable applications programs. A major 
activity in applications software is taking an existing 
program for one machine and converting it for use on 
another, and hobbyists are masters at this art. 

A major interest for software hobbyists is games. 
While many games appear trivial or frivolous to the 
user, they are a real challenge to the programmer. 
Game writers do some of the more sophisticated and 
difficult programming today. Games are complex simu- 
lations and typically involve a great deal of mathematics 
and graphics. Games are the epitome of software 
success to a programmer and some of the best micro- 
computer programmers in the field are games pro- 
grammers. It is fun to think up an interesting game, then 
write the program for it. Many hobbyists like to take 
their favorite games and attempt to write software for 
them. And, of course, most hobbyists still play games. 

Computer hobbyists are alive and well and living 
throughout the United States, Germany, Japan, the 
United Kingdom and other countries. But because 
hobbyists are now a much smaller part of the overall 
microcomputer business, attention has shifted from 
them. While the microcomputer field is expected to 
continue its enormous growth rates of 30-40% per 
year, the hobbyist percentage of the market is expected 
to decline. One recent market study indicated that the 
home and hobby portion of the micro market repre- 
sented 26% in 1980 and is expected to decline to 
16% by 1986. 

But while the percentage is declining, the number of 
hobbyists is increasing each year. It is a small, very 
active and healthy market whose growth will continue 
in the foreseeable future. D 
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The only complete document proofreading system: 



QRAMMATik" + 



Beyond Spelling Checking 




=N0 ERRORS 

For CP/M ® , TRS-80® , and 8086/8088 Word Processors 



Don't settle tor a partial proofreading program. There are other 
spelling checkers available, but only Aspen Software offers a 
complete document proofreading system. 

The Aspen Software Company spelling checker is Proofreader. 
We've been improving Proofreader since it was first released in 
early 1981. The newest version is fully menu driven, and so simple 
to use that you probably won't even need the comprehensive 
users manual that's included. It has a large 38,000 word fully 
e.vpandable dictionary, and can check even your largest docu- 
ments in under four minutes (even faster on most systems). 
Proofreader's dictionary is almost twice as large as some, so you 
won't have to spend so much time adding new words. And 
Proofreader is totally accurate. Proofreader looks up every word in 
its dictionary . and does not atificially extend its dictionary size 
with less accurate prefix and suffix analysis like some others. 
(Beware: Most checkers with "vocabularies" of 50,000 or more 
words use this method and can miss some misspelled words!) 
The entire 38.000 word dictionary takes only 100,000 bytes 
ot disk space. 

Proofreader does not simply mark the errors in your document 
like some checkers, but allows you to make corrections inter- 
actively, with the full context of each unknown word displayed. 
You can correct mistakes, leave unknown words alone, or add 
words to the dictionary. Unlike most spelling checkers, you 
also have complete interactive access to the dictionary while cor- 
recting, so you won't need to keep a separate dictionary to look up 
words manually. Each correction is automatically double checked 
in the dictionary, and with a single command, Proofreader can 
almost always show you the correct spelling of a word. (Inter- 
active correction optional on TRS-80 Model I/III, included on all 
other versions. TRS-80 versions do not support interactive diction- 
ary look up.) 

Spelling checking alone is not enough! Aspen Software's 
Grammatik goes beyond simple spelling checking. No one else 
has anything like it. First, Grammatik will check your document 



for common typos (such as doubled words: "the the"), and punc- 
tuation and capitalization errors (e.g., "STicky shift key"). It also 
checks for poor writing style using a dictionary of over 500 mis- 
used phrases as defined in many writer's style manuals. 
Grammatik classifies each error it finds, marks the errors for 
easy correction with your word processor, and provides sug- 
gestions for correcting the problem. The phrase dictionary can 
easily be expanded to include checking for esoteric jargon or your 
own personal pet peeves. Grammatik also collects other infor- 
mation that can help you judge the style of the document, and can 
produce a profile of word usage. 

Grammatik is receiving rave reviews from both critics and 
users. Bob Louden in InfoWorld (1 2/7/81): "If you use a word 
processor and a spelling checker, then you should investigate the 
unique capabilities of this program. Grammatik is a surprisingly 
fast and easy tool for analyzing writing style and punctuation." 
Eric Balkan in The Computer Consultant: "I'm impressed with 
the imagination that went into this product." Many users call or 
write to tell us how much they like Grammatik. Some typical 
remarks: "Great!". "Thanks for making my life easier.". "I'm not 
just happy. I'm ecstatic?". Grammatik has also been selected as 
an officially approved Osborne Computer software package and 
will soon be appearing at Osborne dealers. 

Onlv Proofreader and Grammatik can provide you with com- 
plete document proofreading, and together cost less than some 
spelling checkers alone. Proofreader and Grammatik have been 
designed to work with almost any CP/M, TRS-80. or 8086/8088 
based word processor. While they have been designed to work 
together, they are available separately. 

Aspen Software also has its own full featured word processor 
called Writer's Companion for all these systems. One of the best 
implementations of Ratfor (Rational Fortran) is available, too, 
along with an automatic Ratfor pretty printer. Please call or write 
for more details about these products. 



-CP/M versions require CP/M version 2 or later and at least 48K 
of RAM. Standard 8" single density, Northstar, Osborne-1. 
Omikron, and Apple formats available directly from Aspen 
Software. Ihesc and most other formats also available from 
Digital Marketing. Some CP/M systems with limited disk capacity 
supplied with 28.000 word. 65,000 byte dictionary. Proofreader- 
Si 24.00. Grammatik - SlSO.OO. Both - $250.00. 

"Manuals onlv -$8.00 each. $15.00 for both. 



-TRS-80 Model I/III versions require only one disk drive and 32K 
of RAM. and are compatible with all TRS-80 word processors and 
operating systems. Model II version requires 64K and 1 drive. 
TRS-80 Model I/III: Proofreader - $59.00. Interactive correction 
option - 530.00. Grammatik - $59.00. All - $139.00. TRS-80 
Model II: Proofreader - $99,00. Grammatik - $99,00. Both - 
$179.00. 

The 8086/8088 version will run under MS/DOS or equivalent 
(including the IBM Personal Computer DOS). MS/DOS formats 
available include standard single density 8" and IBM PC 5.25". 
CP/M-86 versions scheduled for Summer 1982 availability. 
Proofreader $129.00. Grammatik-$150.00. Both - 5250.00. 



IMPORTANT ORDERING INFORMATION: You MUST specify computer model, operating system, memory size, and format and number of 
disk drives when ordering either software or manuals alone. Please include your phone number. All U.S.. Canada, and Mexico orders include 
first class shipping in price. Overseas please add $5.00, We accept cash, check, money order. VISA and Master Card. Sorry, no UPS or COD 
service available. Purchase orders accepted from educational institutions and nationally recognized corporations only. Cost of manual only 
orders can be credited to final purchase, NM residents add 4% sales tax. 

Aspen Software products distributed exclusively by Aspen Software Company and Digital Marketing, Dealer and OEM inquiries welcome. 

Trademarks: CP/M: Digital Research; TRS-80: Tandy Corp.; MS-DOS: Microsoft; Proofreader. Grammatik: Aspen Software Co. 




T.M. 



P.O. Box 339 - A Tijeras, NM 87059 (505) 281-1634 
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Software Review 



Grammatik 




Syntax-Checking for CP/M Documents 



by Alan R. Miller 



Grammatik by Aspen Software (Tijeras, NM) is the 
perfect complement to a spelling-check program. It can 
analyze a document for several different kinds of prob- 
lems, including: 

archaic usage (alas) 

unbalanced parentheses and quotation marks 

capitalization errors (i) 

doubled words or punctuation (the the) 

informal usage (lots of) 

awkward usage (your and my) 

commonly misused words (affect) 

overworked or trite phrases (down to earth) 

punctuation errors (.EQ.) 

redundant expressions (absolutely complete) 

spelling errors (can not) 

trademarks (coke) 

improper usages (somewheres) 

vague adverbs (fairly) 

wordy phrases (as a consequence of) 

The mechanical aspects are straightforward. For 
example, the program checks that parentheses and 
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quotations are paired, that sentences begin with a 
capital letter, and that the single letter "I" is capital- 
ized. It flags upper-case letters in the middle of words 
(including the tradename WordStar). Doubled words 
such as "the the" seem to appear frequently in word- 
processed documents. Grammatik readily finds them. 
Grammatik expects punctuation marks such as a 
period, comma or semicolon to be at the end of a word, 
rather than at the beginning. However, Fortran, Pascal 
and assembly language programs will generate errors. 
For example, the Fortran expression: 

IF (A .EQ. B) GOTO 40 

contains a period at the beginning of the "word" EQ. 
Comments in assembly language programs may be 
preceded by a semicolon. For example, the line: 

;CONVERT BINARY TO ASCII 

will be flagged. 

The less mechanical aspects of writing are more 
complicated. Wordy, trite or overworked phrases may 
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be grammatically correct, but experienced writers will 
want to avoid them. Grammatik readily discovers 
problem areas. 

The package is actually a collection of several pro- 
grams distributed on a CP/M diskette. The main program, 
called GMK, performs mechanical tasks such as checking 
for balanced parentheses and quotation marks, doubled 
words, capitalization and punctuation errors. A separate 
disk file, named PHRASES, contains more than 500 
entries. It is used for the remaining categories. 

If the program is executed without an argument, it 
presents a list of options. One of these allows the user 
to select the filename to be checked. Another desig- 
nates the command character used by the editor (i.e. 
period at beginning of line). The program will then ignore 
the remainder of such a line. Additional options are 
used to send errors to the video screen, to the printer 
or to a disk file. 

An alternate way to use it is to create a separate 
configuration file containing the desired features. The 
options are then chosen automatically. With this method, 
the command line includes the name of the file to be 
checked. The output file will have the same primary 
name as the source file. With either method, the user 
must specifically indicate that the phrase dictionary is 
to be read into memory. 

During the analysis phase, the original text is shown 
on the video screen. Error messages are embedded 
directly in the displayed text. The user can decide 
whether the scrolling will stop at each error or whether 
the output will scroll continuously through the document. 

At the end of the analysis phase, Grammatik provides 
a summary, giving the number of sentences and words, 
the average sentence length, the average word length, 
the number of words in the shortest and longest sen- 
tences, the number of infinitives and the number 
of prepositions. 

The entire manuscript of my Fortran book was given 
to Grammatik. This manuscript was prepared with 
WordStar, proofed by Spellguard, then checked by an 
editor at Sybex, Berkeley, CA. Grammatik flagged many 
locations throughout the book. Most of these cases 
were proper Fortran constructions such as: 

C 

C DESCRIPTION OF PARAMETERS (doubled word C C) 

and 

IF (FUDGE .LT. 0) GOTO 99 (punctuation .L) 

Several doubled words were correctly flagged (the 
the), but so were several that were meant to be double 
(million million). However, other flagged passages truly 
needed attention. For example, Grammatik suggested 
changing the expressions shown in the first column 
below to those shown in the second. 



original 


suggested 


expression 


alternative 


utilize 


use 


in the range of 


between 


in some cases 


sometimes 


all of 


all 


in the form of 


as 


divide up 


divide 


one of the 


one 


in conjunction with 


with 
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Grammatik found a very important pattern; the 
expression "in this case" appeared 66 times. This 
phrase expressed four different concepts, and most of 
the examples were reworded. 

During the analysis step, the program was configured 
to stop at each error. A previously printed copy of the 
manuscript was then marked with a red pen as each 
error was located. At the end of the analysis step, 
WordStar was used to alter the original manuscript. 

Besides the main dictionary, there is an auxiliary 
dictionary of about 100 sexist phrases. Most of the 
entries contain man, boy or woman as a suffix. The 
word macho also appears. 

Both the main dictionary and the dictionary of sexist 
phrases are written in ordinary ASCII text. Consequently, 
they can be altered with any standard text editor. Each 
entry is written on a separate line and is terminated by 
a number sign (#) and a reference letter or number, 
indicating the nature of the entry. If there is a suggested 
replacement, a "greater than" symbol (>) comes next 
and is followed by one or more alternatives separated 
by commas. 

Word frequency count available 

PROFILE is a completely separate executable, pro- 
gram also provided on the diskette. It can be used to 
determine the frequency of word usage in a document, 
and the result can be sent to the printer or to a disk file. 
All words in a document are arranged in order of 
frequency. Within each group, the entries are sorted in 
alphabetical order. 

Words that are used only once are sorted and shown 
first. Words used twice are presented next. Then 
those used three, four and five times are given. There 
will typically be many words in the first few groups, but 
only a few in the later groups. Words that are used only 
once may contain misspellings. The most frequently 
used words include the, of and a. 

SORTDICT is another executable program included 
in the package. It can sort a user-prepared dictionary 
or any other ASCII file. Actually, Grammatik does not 
require its dictionaries to be sorted. However, a sorted 
dictionary is easier to read and maintain. 

This article was prepared with WordStar, proofed 
with Spellguard, then checked with Grammatik. The 
program found all the examples of incorrect phrases 
that were deliberately included as examples. The 
following summary was then generated. 

Summary for GRAMM.STR / Problems detected: 37 



# sent: 82 ; # words: 1 236 

avg sent len: 15.3 ; avg word len: 4.9 

# questions: ; # imperatives: 

short sent (< 14 wds) : 51 ; long sent (> 30 wds): 4 
longest 83 wds at sent # 23 ; shortest 1 wds at # 31 
to be's: 70 ; prepositions: 149 
User category totals: 
NONE 



Grammatik is a useful aid for professional writers. It is 
the perfect complement to a spelling checker, such as 
Spellguard or SpellStar. Aspen Software also provides 
a spelling checker called Proofreader that can be 
integrated with Grammatik. (See article on page 74.)n 
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by David D. Busch and Norman Jennings 



A basic advertising principle is "sell the sizzle, not 
the steak," and real estate advertising is no exception. 
Enticements to lure prospective buyers to a home 
might emphasize the ease of commuting, the comfort 
of country living, or the monetary gains possible by fixing 
a relic for resale. Such mundane concerns as leaking 
basement (or lack of a basement) rarely find their ways 
into real estate ad copy. Instead, tried-and-true formulas, 
designed to capture the interest of the home buyer or 
investor, prevail. 

In fact, there have been some well-publicized efforts 
to reduce the entire real estate ad-writing procedure 
to a science, and a computer science at that. One 
program was fed information about the White House; it 
was accurately described as a luxurious executive 
mansion, with plenty of room for entertaining, in an 
excellent location. 

The accompanying program, Ad Writer, is a scaled- 
down version that will prepare some interesting— and 
effective— advertisements quickly and painlessly, 
employing user input to assemble some workable 
phrases. A data base of more than 240 ad lines is 
included, and the program has been written to be easily 
expanded. It will produce a nearly endless supply of ads 
that will require only minor tailoring or augmenting. 

The program is written for TRS-80 models I or III 
computers, and will work with level II, model III Basic or 
Disk Basic. You do not need disks to run it, but a printer 
would be handy for saving the output. 

You may not regard the output as a finished classified 
ad. A line or two with unique features can always be 



inserted, if you wish. The program simply takes the 
drudgery out of routine classified ad writing. 

Many of the phrases in the data base were taken from 
Real Estate Advertising Ideas, a publication of the 
Realtors National Marketing Institute. If you want to 
expand the list of available phrases, you may want to 
obtain your own copy of this excellent book by writing 
to: National Association of Realtors, 430 N. Michigan 
Ave., Chicago, IL 6061 1 . In addition to tips on preparing 
classified ads, the book contains some valuable 
information on display advertising, brochures, broadcast 
media and other marketing tools. 

To run Ad Writer, the user is asked to supply certain 
information about the property. Price of the home is 
entered first, along with whether or not that price is 
considered high, low or medium for that particular area. 
In California, a $100,000 house is practically a rock- 
bottom bargain, while in the midwest, such a home 
would be classed as a middle-priced or "bargain 
prestige" offering. This function also allows the program 
to keep pace with inflation. 

Next, the program asks whether the home is located 
in the city or country. Suburban homes will most fre- 
quently be lumped in with the country classification 
because of the particular benefits that accrue to each. 
Number of bedrooms, usually the most important 
question a buyer has after price, is input, along with 
whether or not the home needs repair. The user can 
also flag the offering as an investment property, then 
indicate whether or not some element of humor is 
desired in the finished ad. 



All ad slogans used In this program ©Realtors National Marketing Institute® of 
the National Association of Realtors^ 1973. All rights reserved. Reprinted from 
Real Estate Advertising Ideas with permission of the Copyright Proprietor. 
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Expansive, not expensive! 

Close-in location! How would you like your next home to 
have four bedrooms? The price is right, too— $90,000. 
Ask to see this soon. ' 

A little mansion. 

Rolling countryside! Do you need eight bedrooms? A 
word to the wives is sufficient. Brighten your future for 
$200,000. Don't miss the boat! 

In the low-cost field. 

Close to everything! Should the home you've been looking 
for have three bedrooms? A little paint and water will 
work wonders! Adam and Eve never had it so good. This 
tops them all at only $30,000. Hurry! Hurry! Hurry! 

Better grade home. 

Rustic privacy! How would you like your next home to have 
four bedrooms? Psst!!! You can afford it, at only $60,000. 
Don't delay seeing— someone might beat your time. 

Sample ads 



Using this information, the program selects appro- 
priate phrases from its data file and composes an ad. 
The workings of the program have been kept simple, 
so that even neophyte computer users will be able to 
modify it for their operations. 

The parameters of the home are stored in a series of 
variable flags, such as PR (price), LC (location) or B 
(number of bedrooms). You can insert additional input 
routines for data you would like to include— family 
room (yes/no), acres of land available, or other 
information. Each parameter has its own set of ad 
statements, stored in applicable DATA lines. If you add 
classifications, it will be necessary to add appropriate 
DATA phrases. 

The ad phrases are read into a series of string arrays 
at the beginning of the program. For example, the 32 
lines that apply to higher priced homes are read into 
PRESTIGE$(n) at line 60. Those that apply to homes 
needing repair are read into REPAIR$(n) at line 110, 
and so forth. To add a new classification, define the 
array in line 40, add the statements in DATA lines at the 
end of the program, and put a FOR. ..NEXT loop to read 
the lines after line 160. 

Perhaps a user will wish to add lines to an existing 
classification. These should be inserted within the 
appropriate section of DATA elements— labeled REM. 
Then, the counter that keeps track of element amounts 
in each array should be incremented to the new value in 
line 20. To simplify this process, these counters have 
been given the same name as the array in which they 
are used, i.e. PRESTIGE for PRESTIGES. 

Radio Shack's Basics all allow use of long variable 
names, and recognize PRESTIGE and PRESTIGE$(n) 
as different. (In fact, PRESTIGES would be a third 
variable, PRESTIGE% a fourth). However, only the first 
two characters are significant, so COUNTRYS(n) and 



COSTS(n) would be recognized as the same array. The 
latter has one additional problem, that of an embedded 
keyword, COS, and would not be allowed. Keywords 
included after the first two still cause syntax errors, so 
variables such as HUMORS (OR) cannot be used. 

Assembly of the finished ad is simple. Each classifi- 
cation is assigned a string variable name, FIS through 
F7S, and one DATA line selected for each, depending 
on the information input. Choice of the specific line is 
made at random from those that are appropriate. 

If a home is medium-priced, a random number smaller 
than 21 is chosen in line 460, and that element of the 
array MEDIUMS(n) is applied to FIS. The process 
continues until all the factors are chosen. 

F1 S is used as a headline, centered at the top of the 
ad, while the others are appended to form ADS. This 
string is reviewed character-by-character in a routine at 
lines 730-790, and when the length of a line is greater 
than 70, a carriage return is inserted (CHRS(13)) after 
the next space (CHRS(32)) encountered, to produce a 
linefeed when the string is printed. This keeps the 
printer from breaking an ad in the middle of a word at the 
end of an 80-character line. If your printer has a greater 
number of columns, you can increase the 70-in. line 760 
to an appropriate value. This routine is for cosmetic 
reasons only, as the ad will have to be rekeyed at some 
point for submission to the newspaper, or at the publi- 
cation for entry into the phototypesetting machine. 

Though Ad Writer will not entirely replace the human 
Input needed for composing clever real estate ads, it 
provides a basis for automating this procedure. It was 
prepared with the help of a successful realtor, and with 
modifications, is being tested in the real (estate) world. D 



Program on page 152 
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Displaying Data with 
Displaying Data with 
Displaying Data with 

Vertical Rastering 

—Another Approach 
—Another Approach 
—Another Approach 



by F. B. McLaughlin 

I don't enjoy scanning a data printout for a particular 
record when the records have been incremented 
horizontally. I had been trying with no success to 
develop a program that would print out multiple columns 
of data with vertical incrementation, when along came 
the October 1981 issue of Interface Age. On page 98 
was an article by Robert R. Lewis entitled Displaying 
Data With Vertical Rastering. My problem had seemingly 
vanished, but not quite. Lewis' algorithm for calculating 
the subscript numbers for horizontal printing only allowed 
single row data items. 

My specific need was to be able to print a small 
membership roster (92 records) in three columns of 
three rows for each record, incremented vertically for 
easy use. So, I set about adapting Lewis' algorithm to 
my needs. The accompanying figure shows a sample 
mailing list, sorted alphabetically by last name. 

The problem is, of course, that the printer cannot 
print a column vertically, return to the top of the page, 
space over, print another column vertically... It can only 
print a horizontal row, return, line feed, print another 
row... So, to print multiple columns vertically, the 
program must include an algorithm that will determine 
which data record heads each column, which successive 
data records comprise row two, and so on. 

It is not difficult to write such an algorithm, provided 
the total number of data items is evenly divisible by the 
number of columns. But, how about the case where there 
are three columns and 92 data items? Lewis solved the 
problem nicely. With the number of columns (C) and 
the number of data items (N) already established, he 
determined the successive subscript numbers (J) in 
the following manner (in Microsoft Basic): 



100 FOR 1 = 1 TON 

110 I0 = INT((I-1)/C) 

120 II =1-0*10-1 (or II =(1-1) MOD C) 
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orl3 = N MODC) 



130 I2 = INT(N/C) 
140 I3 = N-C*I2 
160 J = 11 

160 IFI3<I1 THEN J = 13 
170 J=J + I1*I2 + I0+1 
180 NEXT I 



By adding line 176 (176 10 = II + 1 ), Lewis' algorithm 
also counted columns printed. Now the program could 
direct the printing of columns of data; then a line 
feed and carriage return; then loop to determine the 
value of the next subscript J. You can follow the program 
through by reading the original article. 

To print columnarized data records containing two or 
more rows, I amended Lewis' program as shown in the 
accompanying listing. A$(n), B$(n), C$(n) are the 
previously established fields of the already sorted data 
records. The successive values of subscript J are saved 
as A(l) (lines 120-190), using Lewis' algorithm. Next, a 
loop is set up (line 200) to print the successive data 
records. A counter (X) is incremented as each column 
of the row is printed, and the value of J for each column 
of the row is isolated as B(X). When columns of row 
one have been printed, a return and line feed are exe- 
cuted and the next row, containing field two of each 
data record, is printed using the new subscript B(X). 
When columns of row two have been printed, a return 
and line feed are executed and the next row, containing 
field three of each data record, and also using the new 
subscript B(X), is printed. When all fields of columns 
have been printed, an extra PRINT #1 is executed to 
provide a space between records, and the value of X is 
recycled to zero. 

If the number of data records is not evenly divisible 
by the number of columns of data, N MOD C columns, 
starting at the left, will carry an extra record each.D 

Program on page 156 
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MoveUptoTarbell 




The Serious Business IVIachiine 



Do you have a small computer system that 
operates with mini-floppies and has limited storage 
capacity? Then it's time to move up to the Tarbell 
Empire Series System. Tarbell starts where small 
systems leave off, providing storage from 1 to 20 
megabytes. This means Tarbell is capable of 
growing right along with your business. (It also 
makes sense to start with Tarbell if you're a first- 
time computer buyer.) 

Tarbell is the serious general purpose business 
machine, backed by years of experience with disk 
systems. It gives you word processing, inventory 
control with bill of materials, mailing lists — all in 
addition to accounting applications: general ledger, 
payables, receivables, payroll with cost accounting 
and order entry. Whatever your need may be, 
Tarbell can provide the working software that gets 
the job done. 

With the Tarbell System you get a Z80 4 Mhz CPU 
with memory management, timer and full interrupt 
capability, 2 RS-232 serial ports with handshaking, 
64 K bytes of random-access memory, double 
density floppy disk interface, 2 double density 
floppy disk drives, cabinet, power supply, and 
cables. 



The software includes: CP/M^" 2.2 disk operating 
system, Tarbell Disk BASIC, Tarbell Database 
System, and all manuals and documentation. 

Tarbell also offers the MP/M'" Multi-User 
Operating System and 4 additional RS-232 serial 
ports. 

The Tarbell Empire Series is delivered assembled, 
tested, and with a FULL six-month warranty on 
parts and labor. 

And when you need even more mass storage, 
Tarbell also has a hard disk that's system- 
compatible and provides easy back-up. 

If your business is growing or you need more than 
a few hundred K bytes — it's time to move up to 
Tarbell. Call your local Tarbell dealer for 
competitive prices. 




The One-Stop Shopping Service 

950 Dovlen Place, Suite B 
Carson, CA 90746 
(213) 538-4251 



MAY 1982 



CP/M and MP/M are trademarks of Digital Research 
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Business Software Forum 



A Formula 

for Program 

Generation 







by Carl Heintz, C.P.A. 

The Formula (Dynamic Microprocessor Assoc, New 
York, NY) is a software package somewhere between 
Dbase II and Pearl that retails for about $600. 

It is a unique set of programs— combining the char- 
acteristics of a data base manager, code generator and 
word processor into one application design package. If 
all that sounds complex, it is; the manual is two inches 
thick, and full of fine print. However, the instructions 
are not unintelligible; they are targeted at someone who 
has no more than an appreciation for microcomputers 
and an elementary understanding of CP/M. The target 
audience is dealers who write programs for users, or 
sophisticated users, unable to come to terms with off- 
the-shelf software but unwilling to devote the time and 
substantial effort necessary to write a system from 
scratch. The Formula provides a simple method for that 
user to generate an impressive custom application. 

The authors also include a general accounting system 
that features general ledger, accounts payable and 
accounts receivable. 

The first steps in using the Formula are taken with 
the computer off. The Formula forces the user to 
organize and think before using the system. The types 
and contents of the files to be used must be specified, 
and the contents of the various fields within each record 
of the files must be thought through. 

The package is heavily oriented toward different 
types of files. That is one distinguishing feature of the 
system. Unlike a data base system in which there is 
generally only one type of file— a data base file— the 
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Formula includes several kinds of files for the user to 
create and interact with. The user can create master 
files, transaction files, report specification files, index 
files and support files that contain information about 
the system, sorting, menus and even a file that keeps 
track of the files in use on the system. 

The programs are organized into several modules; file 
building, user data acquisition, report, update, sorting 
and utilities. 

The first step in any application is to define the 
master files to be used. In the Formula, these files 
contain the main data bases necessary for processing 
an application, and for any one application there may 
be several master files active at one time. 

Master files are kept in a random access format, with 
at least one major index. Generally there is only one 
index for a master file— although other indexes may 
be created. 

Transaction files are used primarily to update master 
files. They are sequential and each can update up to 20 
master files. Alternatively, when producing a transaction 
file, information can be searched from a master file. So, 
for example, in a general ledger application, when an 
operator enters an account number, the system could 
look up the account name and include that in part of the 
transaction file being created. 

Report specification files include information about the 
parameters required to generate a properly formatted 
print report. Reports may be sent to the disk, terminal 
or printer. The balance of the types of files are essen- 
tially transparent to the user. 

The session to create a file is not too complex: the 
system asks for a file name, and then for two header 
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lines, which appear on the terminal when entering data 
to the file. The various fields for the records of the file 
are then defined. The system includes a field name, 
type, length, lower bound and an upper bound, and 
decimal places in the field. The acceptable field types 
include alphanumeric, date, integer, spare (reserved 
for future use), single and double precision. 

The lower and upper bounds are user specifications 
for the smallest and largest values that the system will 
accept. The final element in creating a master file is to 
select a key field. Since the speed of a system depends, 
in part, upon the length of the key field, the system 
allows the user to specify how long a key field to use. So 
the user might specify that only the first four characters 
of the filed were to be used for the key, even though 
the field in the record might contain 30 spaces. 

Entering data into the system files is done with a data 
entry sequence that is mostly pre-defined. Although it 
gets the job done, the system is not fancy— it merely 
asks line by line for the information for each field in the 
record. There's no online editing and special screen 
formatting. There are, however, some automatic valida- 
tion checks that the system performs before accepting 
the input data. 

In setting up a file, the user specifies information for 
each field in the file, including the type of data (alpha, 
numeric, date, single or double precision), the length of 
the data, its decimal precision and the lower and upper 
bounds of the data. In the entry process, these param- 
eters are checked to ensure that garbage does not 
enter the system. Once data is entered, the user can 
alter it before updating the file— either in its entirety or 
line by line. Even later, after information has been 
entered, it may be modified by using an inquiry/modifi- 
cation program. 

The true worth of any programming system is mea- 
sured in part by the power of its reporting capabilities. 
The Formula has a number of impressive characteristics, 
some of which include: the ability to set page lengths, 
which allows a user to use different lengths of paper; 
variable page widths— up to 132 columns; ability to 
select page margins (to a limited degree), and flexible 
subtotaling and totaling capabilities. 

Definitions are flexible 

The definitions established for a report can be changed 
at will by the user— something that makes generation 
of a special report easier. However, offset against this 
flexibility is the complexity of setting a report. Power 
carries with it a corresponding complexity, and in the 
case of the Formula, setting up a report does take a bit 
of pre-planning and work. 

Once a report format is created, it is stored in a file 
for future use. The user must then specify which file is 
to be accessed and which records in the file are to be 
chosen for the report. This involves establishing criteria 
and comparisons. The Formula allows multiple criteria 
and multiple comparisons to be used to select data. 
Boolean algebra (AND, NOR, OR) can be used to select 
records, providing an extremely powerful method of 
formatting file data into reports. 

One of the Formula's unique features is its ability to 
automatically update one or more fields in a master file, 
using data obtained from fields in one or more of the 
transaction files. The system can take data entered as 

MAY 1982 



a transaction and extract from it information that can be 
used to update or modify a master file. A classic 
example of this function would be in posting a general 
ledger file (master) with the data from transaction files 
(journals). The program allows the user to replace, add 
to or subtract from existing data in the master file. It is 
also possible for the user to handle situations in which 
master files for related transactions cannot be found. 
In such situations, the system can be instructed to 
create a master file, reject the transaction, or ask the 
operator for instructions. Once specified, the operation 
will become entirely transparent to the user. The system 
even includes the option to automatically delete master 
accounts based upon an update. Needless to say, this 
update procedure is somewhat complex. It is, however, 
impressive and a necessary part of any professional 
applications program. 

Flowcharting is a plus 

There are many good data base systems that allow 
the user to create applications programs based on 
them. Dbase II is an excellent example. However, in all 
cases, some programming is required, and the degree 
of complexity is limited by the user's programming 
skills. The Formula seems to overcome this major 
problem. Consider, for example, the flowchart of an 
applications program in the accompanying illustration. 

While there is no reason a skilled programmer couldn't 
create such a system using Dbase, FMS-80 or Selector 
III, a great deal of programming effort would be required. 
In all of these systems, the user would necessarily 
have to have a better than novice grasp of programming. 
Using the Formula, however, programming skills would 
be largely unnecessary. That is not to underestimate 
the amount of skill that would be required, however. An 
extremely logical mind, a good knowledge of systems 
design and a familiarity with structured programming 
would be helpful. However, it is possible to accomplish 
the taks without programming. 

The system can create ASCII output files. Like many 
data base programs, the Formula creates internal files 
in packed format— the data cannot be accessed, for 
example, by the "TYPE" mode under CP/M. The data 
is locked in the files and neither word processing 
program nor editor can examine or utilize it. The great 
advantage of the Formula is that it contains provisions 
and has the capability to convert files into ASCII format, 
thus making them readable by almost any word pro- 
cessing program. To top it off, the program allows the 
user to format the data into a form acceptable to the 
word processing programs, many of which include 
certain data conventions. 

There is one other module that is one of the most 
powerful of any micro software on the market. Free 
Format Reporter is a system that combines many of 
the features of a word processor, a text editor and an 
application generator. 

The user invokes a screen editor, which is used to lay 
out a report almost as easily as typing a letter. The user 
can take advantage of cursor movement and special 
function keys on the CRT; its power rivals that of a 
regular word processing program. 

While creating a blank format for a report, the user 
can embed processing control information in the report 
specifications. This information can include, for 
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example, which information will be included in the 
report, instructions for extracting and updating data, or 
computations. Once all this is created, the programs 
will create the report specifications, compile the report 
generation code and check for errors and inconsis- 
tencies. Output consists of a file that can be used to 
drive the report generator. The system Includes an 
option allowing the user to create a simulated report to 
see exactly what the final product will look like from a 
format standpoint. 

Many options available 

The Formula has an array of options. For example, it is 
possible to prepare a financial report with the attributes 
of a custom-typed statement. Formatting can include 
multiple columns, subtotaling at specified places, 
inclusion of calculated information (such as percentages 
or ratios) and date conversions. In fact, the system has 
enough power to be used as a word processor to write 
letters, to prepare financial statements and analyses, 
and to prepare W-2 forms. Even underlining and bold 
text is available. This is impressive, but somewhat 
complex, even though the instruction manual is well- 
written with many examples. 

The Formula is one of the most noteworthy software 
tools on the market today. It isn't intended for the 
novice programmer who wants to re-invent the "Big-5" 
by programming his own version. Rather, it is intended 
as a tool for those who have some familiarity with 
programming and need something to assist them in 
preparing a professional code to accomplish a well- 
defined objective. It should be considered by anyone 
who has occasion to write computer programs. D 



In Texas, Orders, 

Questions & Answers 

1-713-392-0747 



INDUSTRIES, INC.- 

21969 Katy Freeway 
Katy (Houston) Texas 77450 



To Order 
1-800-231-3680 
800-231-3681 



SAVE BIG DOLLARS ON ALL TRS-SO® HARDWARE & SOFTWARE 

TRS-80® by Radio Shack. Brand new in cartons delivered. Save state sales tax. Texas residents, 
add only 5% sales tax. Open Mon-Sat. 9-6. We pay freight and insurance. Come by and see us. 
Call us for a reference in or near your city. Ref: Farmers State Bank, Brookshire, Texas. 



WE OFFER ON 
REQUEST 

Federal Express (overnight delivery) 

Houston Intercontinental Airport 
Delivery, Same Day Service 

U.P.S. BLUE-Every Day 

References from people who have 
bought computers from us probably 
in your city 



ED McMANUS 



B 




B 




'J^m8ss^s!^^&^:^;^ 



B 
B 

B 
B 
B 



In stock TRS-80 Model 
II and III 

No Tax on Out of Texas Shipments! 

Save 

10% 15% 

OR MORE 

We Specialize in 

Overseas Shipments 

TELEX: 77-4132 (FLEXS HOU) 



WE ALWAYS 
OFFER 

NO extra charge for Master Card or Visa 

We use Direct Freight lines. No long waits 

We always pay the freight and insurance 

Toll free order number 

Our capability to go to the giant TRS-80® 
Computer warehouse 5 hours away, in 
Ft. Worth, Texas, to keep you in stock. 

® TRS-BQ is a Registered Trademaric of Tandy Corp. 

JOE McMANUS 
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WE HAVE IT ! 



System One 




COMPUTERS NOW! 

^^^B from 

I 4 Cromentco 






64K-Z80A 



System One 



System Two 

with dual sided mini floppys, 

— $3349— —$3549 — 

Multi-User and Hard Disk versions available. 

CROMIX® or MP/M® or OASIS® Systems now a- 
vailable from MiniMicroMart running CROMIX (or 
MP/M or OASIS) on a CDC Phoenix (96MB-16 re- 
moveable—80 fixed) hard disk. 



COMPUTER SYSTEMS 
CS-1 Computer System NEW 

(similar to CS-2 but only 8 slots). List $3995 . . $3349 
CS-1 H, w/5mg Hard Disk NEW 

List$6995 $5895 

CS-3, features 4MHz CPU w/64K of RAM, NEW 

Dual-sided PerSci 8" floppy disk drives (RS232C Interface), 

List $7995 $6795 

HD-5, 5mg add-on Winchester Hard Disk, (Fits inside of cs 2 & cs 3) 
List $3495 , $2949 

HDD-11,11 Megabyte Hard Disk System, 
List$6995 $5945 

HDD-22, 22 Megabyte Hard Disk System, 
List$11,995. $10,195 



TERMINALS & PRINTERS 

CRT Terminal 3102, (80 characters/line, 24 line display). 

List $2295 $1949 

Letter Quality Printer 3355A, 

(55 characters/second, 15" platen, tractor-feed. 

List $3495 $2969 



NEW LOW PRICE ON 

64KZ Memory Board 

List $995, our price $819 

Check with us on NEW low prices 
for Multi-user CROMIX® Systems. 



CROMEMCO BOARDS 



sec Single Card Comp.List $494 $419 

ZPU Z-80 CPU 2/4MHZ. List $395 $335 

16KZ Dyn.RAM Mem. List $495 $419 

48KTP2Port48KMem.List $1495.. . . $1269 

64KZ Dyn.RAM Mem.List $1 195 $819 

16FDC Disk Cont., DD. List $595 $499 

8K Bytesaver II Prom. Prog. List $295 . . . $249 
32K Bytesvr.PromCard(2716s)List $345. $295 

TU-ART I/O Interface. List $345 $275 

D 7A Digital/ Analog Inter. List $295 . . $249 
8PI0 8 Port Par. Inter. List $295 ........ $249 

4PI0 4PortPar.lnter.List $395 $335 

QDRT4Ch.Syn/Asyn Inter.List $595. . . $499 

lOP lnt.l/0 Processor. List $695 $589 

PRI Printer Inter.Card.List $245 $209 

16KPR16KPromMem. Card. List $245. . $209 

CGI TV Dazzler.List $395 $335 

SDI Hi-Res Col. Graphics. List $795 $675 



EXC-2 Extender Board. List $65 $38 

WWB-2 Wire Wrap Board. List $65 $38 



CROMEMCO SOFTWARE 

{specify 8" OTb%") 

CROMIX Multi-User. List $595 $279 

FDA Macro Assembler.List $295 $249 

FDB 16K Extended BASIC. List $195 . . . $165 

FDC COBOL Compiler. List $595 $299 

FDF Fortran IV Compiler. List $295 $179 

FDR RATFOR incl. Fortran IV. List $395. $335 

STB 32K Struc. BASIC. List $295 $249 

SGS Sup.Dazzler Graphics. List $595. . . $299 
DBM DataBs.Mgt.(w/report)List $295, . $249 

WPS Word Proc.Sys.List $295 $249 

TSS Trace Sys.Simulator.List $195 $95 

WRMR WritemasterWrd. Pro. List $595 . $499 

SLMR Slidemaster.List $595 $499 

SPMR Spellmaster.List $295 $249 

FOMR Fontmaster.List $595 $499 



CS-0 Computer System 

w/SCC & MCB-216, List $1295 $1099 




CS-O/D Computer System 

Z80SCC CPU, 64KZ, 16FDC, ^^^ ^^ 

List $2995 $2545 

DDF Dual Double-Sided 5" Drives for CS-0 
List $1295 $1,099 
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Mini IMicrolMart, Inc. 



943 W.Genesee ST, Box2189E, Syracuse.N.Y. 13220^^ (31 5)422-4467 [ 

TWX-710- 41-0431 
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Evaluation of a Basic 
Interpreter or Compiler 



by Alan R. Miller 



To understand the results our Basic programs present, 
we must be familiar with the limitations of the Interpreter 
or compiler we are using. This is particularly true with 
scientific applications programs. Here we present some 
tools for evaluating the precision and range of Basic. In 
fact, the examples given here were derived from several 
popular Basics. 

Many programs are sensitive to the precision and 
dynamic range of the Basic floating-point operations. 
For example, in one program an algorithm is terminated 
when a particular term is smaller than a relative toler- 
ance. The formula in this case is: 

TERM < TOL * SUM 

where TERM is the value of the new term, SUM is the 
current total, and TOL is an arbitrarily small number 
known as the tolerance. 

It is Important that the value chosen for the tolerance 
be within the accuracy of the floating-point operations. 
Otherwise, the summation step will never terminate. 
Suppose, for example, that floating-point operations are 
performed to a precision of six significant figures. Then, 
the tolerance must be set to a value larger than 1 .OE-6. 

The dynamic range of the exponent is a separate 
matter. Typical binary, floating-point operations are 



10 


N% = 18 


20 


X = l.OE-4 / 3 


30 


FOR I%=1 TO N% 


40 


X = X/10 


50 


PRINT 1%, X, 


60 


X = X/lO 


70 


PRINT X 


80 


NEXT 1% 


90 


END 



Figure 1 . A test of the floating-point operations 



performed with 32 bits of precision. BCD floating-point 
packages, on the other hand, will usually retain more 
significant figures and have a greater dynamic range. 

We now present a Basic program for testing the 
precision and dynamic range. We will investigate output 
from several common Basics to illustrate both mantissa 
and exponent accuracy. 

The program given in figure 1 can be used to deter- 
mine the precision and the dynamic range of Basic. 
The initial value of X is obtained by dividing 1 .OE-4 by 
3. Then, successively smaller X values are calculated 
and displayed on the console. Each succeeding value 
Is obtained by dividing the previous number by 1 and 
the process continues until 36 values have been printed. 
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Let us now use this program to test the accuracy and 
range of three different Basics. 

The initial mantissa is chosen to be Va, a repeating 
fraction that cannot be precisely represented by a 
floating-point number. Successive multiplications will 
show the extent of roundoff error. A 32-bit binary, 
floating-point number typically utilizes three bytes for 
the mantissa and one byte for the exponent. This usually 
produces six or seven significant figures of precision 
and a dynamic range of 10*^® to 1 0"^®. The result might 
look like the output in figure 2. In this example, the 
dynamic range goes to 10"^® and the accuracy of the 
mantissa is about six significant figures. Notice that no 



I 

2 
3 
4 


3.33333E-06 
3.33333E-08 
3.33333E-10 
3.33333E-12 


3.33333E-07 
3.33333E-09 
3. 33333E-11 
3.33333E-13 


14 
15 
16 
17 
18 


3.33333E-32 
3.33333E-34 
3.33333E-36 
3.33333E-38 



3.33333E-33 

3.33333E-35 

3.33333E-37 






Figure 


2. Precision test: 


first Basic 


1 

2 
3 
4 


3.33333E-06 
3.33333E-08 
3.33333E-10 
3.33333E-12 


3.33333E-07 
3.33333E-09 
3.33333E-11 
3.33333E-13 


14 
15 
16 
17 

j IS 
I 19 


3.33334E-32 

3.33334E-34 

3.33334E-36 

3.33334E-38 






3.33334E-33 

3.33334E-35 

3.33334E-37 

3.33334E-39 






Figure 3. 


Precision test: a 


second Basic 



roundoff error is apparent. When floating-point under- 
flow occurs, a value of zero is substituted for the 
answer and no error message is given. 

As another example, consider the output in figure 3 
from a different Basic that also uses 32-bit binary 
floating-point operations. The results In this case are 
similar to the previous example except that roundoff 
error is evident in the mantissa. 

The output from a third Basic that uses 64-bit, BCD 
floating-point numbers is shown in figure 4. The man- 
tissa contains 1 2 digits of precision and the dynamic 
range is lO*^^ to lO'^^ jh^ ygiue of N% at line 10 in 
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the Basic program is changed to 31 to explore the full 
potential of the operations. 

The previous simple test of the floating-point opera- 
tions can be supplemented by much more sophisticated 
techniques. For example, a very good test is obtained 
from the solution to a set of Hilbert matrices and it is 
instructive to consider some actual results. 

The exact solution for one particular example consists 
of six values of unity: 



1 



1 



1 



1 



1 



1 



But the result calculated by a particular Basic may be 
very different from this because of roundoff error from 
the floating-point operations. The following results 
were obtained from actual calculations with three 
different Basics: 



0.99971 1.00790 0.94840 1.13088 
1.00020 0.99523 1.02799 G.93514 
1.00000 1.00000 1.00000 1.00000 



0.85821 1.05507 
1.06502 0.97640 
1.00000 1.00000 



Clearly, there is a measurable difference in the 
behavior of these three Basics. The first example 



3 
4 

26 
27 
28 
29 

30 
31 



3.33333333333E-06 
3.33333333333E-08 
3.33333333333E-10 
3.33333333333E-12 



3.33333333333E-07 
3.33333333333E-09 
3.33333333333E-11 
3.33333333333E-13 



33333333333E-56 
33333333333E-58 
33333333333E-60 
33333333333E-62 
33333333333E-64 



33333333333E-57 
33333333333E-59 
33333333333E-61 
33333333333E-63 



Figure 4. Precision test: third Basic 



demonstrates roundoff error in excess of 14% and the 
second example shows errors around 6%. The last 
example is best of all. Ironically, the Basic that per- 
formed worst with the Hilbert matrix appeared to do 
quite well with the simpler initial test, 

A rather interesting bug contained in several Basics 
can limit the range of the SIN function. 

A SIN function problem can occur as the argument 
approaches zero. Under this condition, the function 
should return the value of the argument. However, 



10 N% = 36 

20 X = l.OE-4/3 

30 FOR I% = 1 TO N% 

40 X = X/10 

50 PRINT 1%, X,SIN(X) 

80 NEXT 1% 

90 END 



Figure 5. Test function SIN 



several Basics contain an error. They show significant 
roundoff error or they substitute a value of zero instead 
of returning the argument. 

The program in figure 5 can be used to check the 
SIN function of your Basic. 
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1 

2 
3 

4 


3.33333E-06 
3.33333E-07 
3.33333E-08 
3.33333E-09 


3.33333E-06 
3.33333E-07 
3.33333E-08 
3.33333E-09 


• • 

31 
32 
33 
34 
35 
36 


• • • 

3.33334E-36 

3.33334E-37 

3.33334E-38 

3.33334E-39 






• • • 

3.33334E-36 

3.33334E-37 

3.33334E-38 

3.33334E-39 








Figure 6. SIN test: 


first Basic 


1 
2 
3 
4 


3.33333E-06 
3.33333E-07 
3.33333E-08 
3.33333E-09 


3.37056E-06 

3.74507E-07 








Figure 7. SIN test: 


second Basic 



^ 



Similar to the previous one, this second program tests 
the built-in SIN function. If your SIN function correctly 
handles small numbers, meaningful values should be 
returned over the entire dynamic range of the floating- 
point operations. In this case, floating-point underflow 
should occur at the same place as it did for the previous 
test. In figure 6, the dynamic range of the floating-point 
operations and the limit of the SIN function are shown 



1 

2 
3 
4 
5 
6 
7 
8 
9 
10 



3.333333 
3.333333 
3.333333 
3.333333 
333333 
333333 
333333 
333333 
3.333333 
3.333333 



33333E-06 
33333E-07 
33333E-08 
33333E-09 
33333E-1G 
33333E-11 
33333E-12 
33333E-13 
33333E-14 
33333E-15 



3.3333333E-06 

3.333333E-07 

3.33333E-08 

3.3333E-09 

3.333E-10 

3.33E-11 

3.3E-12 

3E-13 







Figure 8. SIN test: third Basic 



to be the same. For the examples given in figures 7 and 
8, the SIN function returns incorrect values as the 
argument approaches zero. 

If you find that the SIN is incorrectly implemented in 
your Basic, you may have to use it with care. The 
subroutine given in figure 8 shows how this can be 
done. If you find a problem with your built-in SIN 
function, you can also expect to find a similar problem 
with the built-in TAN function. D 

Adapted, by permission, from Alan R. Miller's books 
published by Sybex, Inc., Berkeley, CA: Pascal Programs 
for Scientists and Engineers, 1961, Basic Programs for 
Scientists and Engineers, 1961, Fortran Programs for 
Scientists and Engineers, 1962. 
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5101 DVOM 

S-100 DIGITAL VOLT 

OHMMETER BOARD 



D S-100 COMPATIBLE 



D INPUT ATTENUATOR 

I 

D DUAL A/D INPUT RANGES 
D 4 WIRE OHMMETER CIRCUIT 
D DUAL SLOPE INTEGRATION 
D 4 INPUT DEVICE CONTROL LINES 



D EXCELLENT DOCUMENTATION 
D CONVERSION RATE OF > 10 CPS 
D 6 PRECISION CURRENT SOURCES 
D 1 1 OUTPUT DEVICE CONTROL LINES 
□ 26-PIN RIBBON CABLE CONNECTOR 



S-100 COMPATIBLE ••• CP/M *programs available 
DUAL A/D INPUT RANGES ••• 0-1.999 millivolts or 0-199.9 millivolts 
6 PRECISION CURRENT SOURCES ••• calibrated at factory - lOOma, lOma, Ima, lOOua, lOua, lua voltage: 0-5 volts 
DUAL SLOPE INTEGRATION ••• provides 0.5% accuracy on voltage readings, 1% accuracy on ohmmeter readings 
INPUT ATTENUATOR ••• 1000:1, 100:1, 10:1. 1:1 with 10 megaohm input impedance 
EXCELLENT DOCUMENTATION ••• including a diagnostics diskette and application notes 

Super Tech and Associates is offering the 5101 DVOM as an expansion capability 
to any S-100 bus, CP/M system. It's flexibility allows the user accurate data 
acquisition for research and development or implementation into systems designed 
for: 

D ROBOTICS 

D SOLAR TRACKING 
D AUTOMATIC TEST 
D DATA ACQUISITION 
n PROCESS CONTROL 

D TEMPERATURE SENSING FOR ENVIRONMENTAL CONTROL 
D CONTROLLED LINE RESISTANCE MONITORING 
FOR SECURITY ALARM SYSTEMS 
The 5101 DVOM is shipped FULLY ASSEMBLED AND TESTED for $575.00. $75.00 for manual only. 
Arizona residents include applicable sales tax. 

dealer and oem inquiries invited 

write or call 

SUPER TECH and associates 

15845 NORTH 22ND PLACE 

PHOENIX, ARIZONA 85022 

(602) 867-1755 
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High*re8oiution computer, HP-87. has 
user memory that can be increased from a 
built-in 32K bytes to 544K bytes. The 
system comes with 32K bytes of user 
RAM, 48K bytes of Basic language in 
ROM. and 16K bytes of RAM devoted to 
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the display. User RAM can be increased to 
a maximum of 544K bytes with HP memory 
modules, which come in increments of 
32K. 64K. or 128K bytes of RAM. Prices 
range from $3,995 to $7,995. Hewlett- 
Packard. 1820 Embarcadero Rd.. Palo 
Alto. CA 94303. 

CIRCLE INQUIRY NO. 220 

Pocket computer, model PC-2. offers 
capability for internal expansion with plug- 
in RAM and/or ROM modules, and for 
external expansion through a 60-pin I/O 
bus connector. The unit features a 
16K-byte ROM Extended Basic language 
interpreter with the ability to process 
words and messages, programmable 
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function keys and an LCD display with 
upper-, lower-case, scientific and user- 
definable characters. All memory 
information is retained even when power Is 
off. Computer measures 1-1/16 by 7-11/16 
by 3-3/8 in. Price is less than $300. 
Tandy/Radio Shack. 1800 One Tandy 
Center. Fort Worth. TX 76102. 

CIRCLE INQUIRY NO. 221 

16-blt microcomputer, ACS8600. is 
based on the Intel 8086 microprocessor. 
The system provides up to a million bytes 
of main (RAM) memory, plus online floppy 
and Winchester hard disk storage from 
1-80M bytes. The basic system, with 512K 
bytes of main memory, a 1 0M-byte hard 
disk and floppy disk backup, lists for 
$12,990. while the same system with dual 
floppy storage of IM-byte. no hard disk, 
and 128K bytes of main memory is 
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$8,990. Altos Computer Systems. 2360 
Bering Dr.. San Jose. CA 95131. 
(408) 946-6700.- 

CIRCLE INQUIRY NO. 222 

Business computer systems, series 
5000. provide an upgrade path for users of 
Mercator's existing series 3000 and 4000 
products, giving large memory and disk 
storage configurations, as well as 
supporting up to sixteen simultaneous 
users. Software compatibility and media 
interchangeability with Mercator's existing 
products facilitate upgrade. The 
architecture of the series is based on a 
multiple processor design, utilizing the 
8086 and 8087 sixteen-bit 
microprocessors. In its basic configuration, 
the MBS5000 is provided with eight serial 
ports and one parallel port. 128K Ram. 
80M bytes of Winchester disk storage and 




a 12M-byte. 1/4-in. cartridge tape drive for 
transaction logging, backup and program 
load. The system may be expanded to 
sixteen serial ports in one eight-port 
increment. Hard disk storage is expandable 
to 1 69M bytes, and memory is expandable 
in 1 28K increments up to a maximum of 
IM-byte. Both the disk and memory employ 
error-correcting techniques to ensure data 
integrity. In its basic configuration with 
single display unit. 1 60cps matrix printer. 
128K RAM. 12M-byte tape drive, and 
80M-byte disk, the price is $35,000. 
Mercator Business Systems. 1 294 
Lawrence Station Rd.. Sunnyvale. CA 
94086. (408)734-5134. 

CIRCLE INQUIRY NO. 223 

Intelligent data base machine, the IDM 

200. is a low-cost version of the high- 
performance IDM 500. It is a complete 
relational data base management system 
based on hardware designed specifically 
for this purpose. Located between 
computer and disks, the system offloads 
the task of data base management from 
the general purpose computer, greatly 
increasing the speed of relational data 
base management functions. Standard 
features include data dictionary, audit log. 
concurrency control, transaction 
management, security, and crash recovery. 
It can address data bases of up to nearly 
3-billion bytes. The system can support up 
to 128 users. Price: $35,000. Britton Lee. 
Albright Way. Los Gates. CA 95030. 
(408) 378-7000. 

CIRCLE INQUIRY NO. 224 



Handheld personal computer, model 
PC-1500. features a 7-by-156 
programmable dot matrix liquid crystal 
display, an extended Basic language 
operating system capable of handling two- 
dimensional arrays, variable string lengths, 
program chaining, full graphic commands 
and many other functions. It has 16K bytes 
of system ROM and 2.6K bytes 
(expandable to 6.6K bytes) of user- 
available RAM. The unit can also generate 
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a full upper and lower case ASCII character 
set. as well as providing user-definable 
function keys for rapid programming and 
operation. The optional printer provides 
four-color graphic capability, nine different 
character sizes, bi-directional line feed and 
x.y plotting capability. The printer also 
incorporates a dual cassette interface for 
program and data storage/retrieval. Sharp 
Electronics Corp.. 10 Sharp Plaza. 
Paramus. NJ 07652. (201) 265-5600. 

CIRCLE INQUIRY NO. 225 

Hard disk microcomputer. Quay 910 
series, features a lOM-byte Winchester 
hard disk; faster operating speed; a 
double-sided, double density backup of 
1 .25M bytes of floppy; single sided, single 
density 8-ln. diskette to double-sided, 
double density 8-in. diskette compatibility; 
on/off key lock reset control; single 
cabinet design— and both single user and 




multi-user versions. Other standard 
features are: Winchester disk and heads; 
brushless D.C. spindle drive motor; reserve 
area on disk surface for head landing and 
takeoff; single board Z80A based micro- 
computer; IBM 3740 compatibility; and ex- 
pansion to 33 and 66M-byte Winchester 
disk drives. Quay Corp.. Box 783. 527 
Industrial Way West. Eatontown. 
NJ 07724. 

CIRCLE INQUIRY NO. 226 
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SQl^ MicroGANTT is a 

^^ sophisticated project 
planning system which 
uses Critical Path Method 
(CPM) techniques and PERT to 
determine task dependencies 
and project completion dates. 
The user creates tasks, assigns 
costs and defines task depend- 
encies. The interactive system 
immediately redisplays the proj- 
ect plan as data is entered. 
Projects are displayed as Gantt 
charts, labor time summaries and 
financial summaries. 

MicroGANTT features: ■ Time 
scale of days, weeks, months, 
quarters or years can be varied at 
any time to present more or less 
detail. Zl Accommodates unlim- 
ited number of tasks in a project 
plan.B Detailed sub-projects can 
be included as tasks in a project 
model U Assumptions are easily 
modified to make "What if?" 
analyses. ■ Single key-stroke com- 
mands page through tasks and 
calendar of events on display 
screen. ■ Single key-strokes switch 
the display from Gantt chart to 
labor time summary to financial 
summary. D Partial allocation of 
manpower to tasks, r Partial 
completion of prerequisite tasks. 
■ All charts, reports and plans can 
be printed. 

Available for IBM Personal 
Computer and CP/M compatible 
computers. Software and manual 
$395. Manual alone $25. 

4 ways to order: 

• Write Westico, Inc., 25 Van Zant Street, 
Norwdk. CT 06855 

• Call (203) 853-6880 

• Telex 643-788 

• Dial-up our 24-hour computer 
(300 baud) (203) 853-0816 



copyright © 1982 Westico, Inc. 
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Business computer, system 1 2B, 
contains 328K of memory and supports 
four simultaneous users. It employs a 
1 0M-byte fixed/removable hard disk drive, 
which can support a total of several 
hundred megabytes of online disk storage. 



management decisions provided to end- 
users through a turnkey system. 
Preprogrammed application packages 
include such areas as distribution and 




The system employs the Multi-user SDOS 
Operating System and runs the complete 
library of MSI business software modules. 
System prices start at $2,495. Midwest 
Scientific Instruments, 220 W. Cedar, 
Olathe. KS 66061, (913) 764-3273. 

CIRCLE INQUIRY NO. 227 

Desktop computer, model JD-850M, has 
been developed to cover a wide range of 
business applications by making it possible 
to use with a large variety of software 
currently available on the world market. It 
can serve on its own or as an on-line 
terminal for other computers. Features 
include a separate-type keyboard with an 
improved key arrangement, a 12-in.. non- 
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ModelJD-850M 



glare CRT display, two 8-in. double-sided 
floppy disk drives, an optional parallel 
interface, GP-IB (IEEE-488), a magnetic 
tape for memory back-up, and an optional 
buzzer and interval timer device for 
operating ease. It can be programmed with 
a Basic interpreter, a Basic compiler or an 
8085 Assembler. Price: $8,000. 
Panasonic, One Panasonic Way, Secaucus, 
NJ 07094, (201)348-5337. 

CIRCLE INQUIRY NO. 226 

Small business computer features high- 
resolution color graphics. The BMC if800 
system is a fully-integrated work station 
with keyboard, printer, mass storage disk 
drives, high-resolution color display, a 
Z80A microprocessor for speed, and CP/M 
for convenience. WordStar, SuperCalc, 
Multiplan, and other CP/M-based programs 
are also available. Price: less than 
$12,000. BMC Computer Corp., 860 
Walnut St., Carson, CA 90746, 
(213)323-2600. 

CIRCLE INQUIRY NO. 229 

Preprogrammed computer, the 8018 II, 
provides cost-effective, business-based 




wholesale, construction and contracting, 
and container-manufacturing. Software is 
written in Basic. Mitsubishi Electronics 
America, Computer Div., 2200 W. Artesia 
Blvd., Compton, CA 90220, 
(213)979-6055. 

CIRCLE INQUIRY NO. 230 

CP/M-compatlble system is a multiuser, 
multiprocessor, multitasking unit, complete 
with an uninterruptable power supply. It 
can eliminate computer down time due to 
short-term power interruptions, electrical 
powerline transients, voltage spikes— even 
lightening. Power is maintained for up to 
20 minutes without A.C. input. The Zeus II 
power supply, which consists of batteries, 
a battery charger, and a set of D.C.-to-D.C. 
converters that produce all internal D.C. 
voltages, is located in one of the stackable 
modules which form the computer. Modular 
form allows for custom configurations for 
each application. Hard disk storages from 
34M bytes to 600M bytes are available 
along with a 20M-byte cartridge drive tor 
backup. OSM Computer Corp., 2364 Walsh 
Ave., Santa Clara, CA 95051, 
(800)538-5120. 

CIRCLE INQUIRY NO. 231 

Portable terminal system produces 
print copy at 1 20 characters-per-second. 
Execuport 4120 has a 16-element 
columnar printhead that produces virtually 
solid, high resolution characters and 
permits printing below the line with no 
paper movement and no decrease in 
throughput speed. It is equipped with two 




character fonts, 9 by 1 1-in. and 5 by 7-in. 
The terminal system can also be 
customized to reproduce such specialized 
character sets as Japanese (Katakana), 
Arabic, Greek and Italic. Computer 
Transceiver Systems, Box 15, East 66 
Midland Ave., Paramus, NJ 07652, 
(201)261-6800. 

CIRCLE INQUIRY NO. 232 
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Upgrade board set for the TRS-80 model 
II provides it with 16-bit, dual-processor, 
multi-user power. The model 16 
Enhancement Option gives Model II owners 
all of the advantages of a Motorola 
MC68000 16-bit CPU with 1 28K bytes of 
user memory, including dual processors 




(MC68000 and Z80A), a multi-user 
operating system for simultaneous program 
execution, increased addressable memory 
(up to 256K) and faster operation with 
model 16 software. Price: $1 ,499 (plus 
installation). Tandy/Radio Shack, 1800 One 
Tandy Center. Fort Worth, TX 76102, 
(817)390-3300. 

CIRCLE INQUIRY NO. 233 

Portable terminal, Hotline, for the home 
and business market can be used to 
transmit and retrieve information from data 
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3-9/1 6-in. by 6-3/4-in. and weighs less than 
1 1 ounces, providing a truly portable 
means to communicate with host computer 
systems. The terminal combines a built-in 
modem with more familiar features, 
including an alphanumeric keyboard. The 
tactile keyboard consists of 43 functional 
keys arranged in typewriter sequence and 
provides a 64 upper case ASCII character 
set. The display is a 1 6-character 
fluorescent display, which is tilted for easy 
viewing. The terminal offers a 96-character 
display memory, which can be scrolled 16 
characters at a time, and a 1 6-character 
display memory in the transmit mode. 
Price: under $400. Axlon, 170 N. Wolfe 
Rd., Sunnyvale, CA 94086, (408) 730-0216. 

CIRCLE INQUIRY NO. 234 

Small-format pen plotter, HP 7470, 
features high resolution, speed and 
repeatability, as well as color pens. The 
unit is compatible with the Hewlett-Packard 
series 80 and 125 personal computers, as 
well as with personal computers from IBM, 
Apple and Commodore. Price: $1,550. 
Hewlett-Packard, 1820 Embarcadero Rd., 
Palo Alto, CA 94303. 

CIRCLE INQUIRY NO. 235 

8.4M-byte hard disk memory eliminates 
the need for repetitive handling of floppy 
disks when using different programs, since 




Immediately compatible with most existing 
TRS-80 model II software. All current 
TRSDOS library commands are available, 
plus two new utilities— Save and Restore. 
The Save utility saves data from the hard 
disk onto one or more back-up floppy 
disks; Restore writes data from a floppy 
disk onto the hard disk. The system 
incorporates two 8-in. platters, 
permanently sealed in a dust-free 
environment. Both surfaces of each platter 
are accessed by their own read/write 
heads. Winchester technology assures 
extremely fast read/write times and high- 
speed data transfer. Price: $4,495. 
Tandy/Radio Shack, 1800 One Tandy 
Center, Fort Worth, TX 76102. 

CIRCLE INQUIRY NO. 236 

Floppy disk system, INSTOR/801 , is for 
the IBM Personal Computer, using the IBM 
Diskette I Basic Data Exchange (3741 ) 
format. With the INSTOR/801 and IBM's 
asynchronous communications adaptor 
card, the system can read and write an 
8-in. IBM 3741 format diskette. This 




diskette is then compatible with any 
computer that uses the IBM 3741 format. 
Price: $2,000, complete with interfacing 
software. INSTOR Corp., 175 Jefferson 
Dr., Menio Park, CA 94025, 
(415) 326-9830. 

CIRCLE INQUIRY NO. 237 



bases as varied as a personal telephone 
directory to the New York Stock Exchange. 
The terminal measures 1-5/8-in. by 



multiple programs can reside 
simultaneously in the hard disk system. 
The system incorporates Radio Shack's 
TRSDOS operating system, making it 



Add-on 16K-byte board for the Apple 
systems, Add-Ram, includes full buffering 
to ensure reliable performance, even in a 
fully-loaded system. It is energy-efficient. 
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and is fully-socketed for easy 
troubleshooting. It is completely compatible 
with CP/M, Apple DOS. Apple Pascal and 
VisiCalc. as well as the Smarterm 
80-column display board for the Apple 
systems and Z-Card. the company's 
outstanding Apple-CP/M interface board. 
The three Apple peripherals form the 
Synergizer. Used together, the three 
provide a synergism that would be 
impossible to duplicate with similar 
products from different manufacturers. 
Because they are designed specifically to 
work with one another, they operate faster 
and Increase user capabilities dramatically. 
Price: $149. ALS, Inc.. 11 95 E. Arques 
Ave., Sunnyvale. CA 94086. 
(408) 727-6805. 

CIRCLE INQUIRY NO. 23B 

Microcomputer board, the MMS 6508/1 
Micromodule, was designed for control 
applications where a microcomputer with a 
moderate amount of program storage and 
read/write memory, and powerful I/O 
control capability, is needed. Sockets are 
provided for up to 1 6K bytes of ROM or 
EPROM. and there are 1 .280 bytes of 




RAM. The printed circuit board measures 
5-in. by 7-in. Price is $99 each for one to 
nine units, $89 each for 10 to 24 units, 
and $75 each for 25 or more. Commodore 
Semiconductor Group. 950 Rittenhouse 
Rd., Norristown, PA 19403. 
(215) 666-7950. 

CIRCLE INQUIRY NO. 239 

2S6K-byte memory is for LSI 1 1/23 and 
PDP 11/23 microcomputers. The CI-1123 
memory module is a high-density add-in 
expansion memory requiring only a single 
slot for 128K words of memory. It includes 
on-board distributed refresh, is addressable 
as a contiguous block in 4K word 
increments through 4M bytes, and offers 




on-board parity generator checks. It has an 
access time of 240nS and a cycle time of 
400nS. allowing maximum utilization of the 
LSI 1 1 /23's speed capability. It measures 
8 1/2-in. by 5 1/4-in. Price: $1,795. 
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Chrislin Industries. 31352 Via Colinas. No. 
102. Westlake Village. CA 91362, 
(213)991-2254. 

CIRCLE INQUIRY NO. 240 

Data line analyzer offers separate 
monitoring and breakout functions. The 
Grey Box model 4050 is a service aid to 
support RS-232-based data communications 
repair and maintenance activities. It 
includes the model 41 Data Line Monitor 
and the model 50 Breakout Box. The 
model 41 features superbrite LEDS, a tri- 
state LED for signal probing and test, and 
test points for the entire RS-232C 
interface. The model 41 uses no AC or DC 
power and derives power from the signal 




monitored through its current limiting 
circuitry, to maintain a nominal current 
drain of 3 mA over a -i-3 to -1-25 voltage 
range. The model 50 Breakout Box 
provides 24 DIP switches and test points 
on both sides of the switches to enable 
reconfiguration of the RS-232 interface. 
For multiple terminations, it provides 
common bus points. Price is $195. Remark 
Datacom. 4 Sycamore Dr.. Woodbury, NY 
11797. (516)367-3806. 

CIRCLE INQUIRY NO. 241 

Auto-answer/originate modem, 

PDM103A. is packaged on a board 
designed to be installed in a CRT terminal 
or other computer device. Price: $229. 
Interplanetary Computer Systems Ltd.. 950 
Denison St., Unit 17. Markham, Ontario. 
Canada L3R 3K5. (416) 498-6836. 

CIRCLE INQUIRY NO. 242 

Synchronous limited distance modem, 

the SLDM-1 , replaces more costly modems 
in applications where amplifiers and 
repeaters are not required. It operates over 
distances of up to 17 miles at 1 ,800 bps 
(up to 7 miles at 19.200 bps). It operates 
full-duplex over four-wire circuits or half- 
duplex with two-wire twisted pair. Price: 
$895. Timeplex. One Communications 
Plaza, Rochelle Park, NJ 07662, 
(201)368-1113. 

CIRCLE INQUIRY NO. 243 

Data modem, T212A. eliminates DDD 
timer. It transmits and receives serial binary 
data full-duplex over the two-wire DDD 
network. Speed selections include up to 
300 BPS asynchronous in the low speed 
mode and 1 200 BPS synchronous or 
character asynchronous in the high speed 
mode. It is available as either a standalone 
desktop unit or a card modem for multi- 
modem rack mounting. In either 
configuration, the T212A is available with 
or without a DDD timer. Price. T212A 
standalone with DDD timer: $945. T21 2A 
standalone without DDD timer; $895. 



Rixon. 2120 Industrial Parkway. Silver 
Spring. MD 20904. (301)622-2121. 

CIRCLE INQUIRY NO. 244 

ALS Z-Card gives Apple II and III users 
CP/M capabilities. It contains a Z80A 
microprocessor, allowing Apple to run 
virtually any software designed for CP/M- 
based microcomputers. It is easily installed 
with no hardware or software modification. 
The Z-Card allows Apple owners to run 
many popular software packages including 
Wordstar. CBasic. VTS/80. Accounting 
Plus and SuperCalc. ALS, 1 1 95 E. Arques 
Ave.. Sunnyvale. CA 94086, 
(408) 727-6805. 

CIRCLE INQUIRY NO. 245 

Communications processor, called the 
Office Systems Interface, is designed to 
improve communications flow and permit 
expansion of NCR computer networks. It 
uses a 16-bit MC68000 microprocessor 
and load-leveling software to allow full flow 
control without altering mainframe 
hardware. It contains a 256K byte 
microprocessor memory. A single unit will 




support up to 20 full-time, multi-function 
work stations. More stations can be added 
by Interconnecting two or more units. A 
remote option permits the OSI to service 
clusters of up to seven remote stations on 
a single modem line. Century Analysis. 1 14 
Center Ave.. Pacheco. CA 94553. 
(415)680-7800. 

CIRCLE INQUIRY NO. 246 

Technical desktop computer printer 

offers 1 50-character-per-second. bi- 
directional print mechanism. Model 4422 
printer is designed to be used with Data 
General's MPT/80-series intelligent 
workstations and MPT/100 Technical 
Desktop Computer. The printer's 9 by 
9-pin dot-matrix print head enables the 




user to produce reports containing the full 
96 upper- and lower-case ASCII character 
set. with true risers, descenders, 
underlining and boldface text. The user 
selects either 80- or full 1 36-character 
print line lengths. It is priced at $2,290. 
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Data General, 4400 Computer Dr., 
Westboro. MA 01 580, (61 7) 366-891 1 . 

CIRCLE INQUIRY NO. 247 

Braille line printer can be incorporated 
into a complete braille terminal for use with 
a computer. It can turn out 10 pages of 
braille per minute, and interface with other 
equipment such as punched tape, 
magnetic tape and floppy disks is possible. 
The printer can be used to produce braille 
books when the text is available on 
punched tape, magnetic tape cassettes or 
floppy disks, and can also turn out agendas 




for meetings, programs for events, sports 
results and similar items. The terminal's 
operating panel has a full typewriter 
keyboard with connections for additional 
facilities such as speech recognition and 
computer speech. Consulate General of 
the Netherlands, Economic Section (55), 
One Rockefeller Plaza, New York, 
NY 10020-2094. 

CIRCLE INQUIRY NO. 24B 

Quad serial and 16K byte RAM board 

for the Multibus, ZX-1 18, features 
AM9517-4 DMA channels for the four 
8251 A usarts with RS-232 interfaces. It 
can send or receive serial data packages 
into and out of main system memory 






"III 



without CPU intervention. Included is full 
byte-swapping logic and ability to 
implement special hardware required for 
bank-switching. Zendex Corp., 6680 Sierra 
Lane, Dublin, CA 94566, 
(415)829-1284. 

CIRCLE INQUIRY NO. 249 

Computer carrying case is for the IBM 

personal computer. The IB501 case will 
hold the basic computer unit with a storage 
for the keyboard, manuals and working 
papers and sells for $129. The IB502 
case, selling for $99, will hold the IBM 
black and white monitor while the P403 
case, selling for $89, will hold the matrix 
printer. The cases provide portability and a 
convenient method of storage free from 
possible damage and dust accumulation. 
By replacing and locking the lid, the 
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computer and software are protected from 
tampering and unauthorized use. Access is 
controlled without the necessity of 
dismantling the setup. Cables and plugs 
are protected from possible inadvertent 
damage or failure due to repeated 
connecting and disconnecting. The cases 
are constructed of luggage material with 
hard sides, padded handles, brass 
hardware and key locks. Rubber pads 
provide furniture protection and steel lugs 
on the bottom protect the case when 
transporting. The outside is covered in the 
highest quality scuff resistant textured 
vinyl in rich brown. The tops are easily 
removed so that the equipment can be 
operated without removal from the case. 
Computer Case Co., 5650 Indian Mound 
Ct., Columbus, OH 43213, (614) 868-9464 
or (800) 848-7548. 
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132-column desktop printer, model 152, 
features 150 cps print speed bi-directional 




logic-seeking printing, adjustable tractors, 
clean hands ribbon cassette, top-of-form, 
compressed print which allows 132 
columns to be printed in an 8-ln. print line 
of 216 columns in a 13.2-in. print line. 
Centronics, Hudson, NH 03051 , 
(603)883-0111. 

CIRCLE INQUIRY NO. 250 

Professional printer, IMP-4, gives high 
throughput speeds. Up to 19,008 
individual dots can be precisely bi- 
directionally printed within a single square 
inch. Alphanumerics are bi-directionally 
printed in up to six different sizes and in 
boldface. A IMP-4 three-way paper 




handling capability allows use of single 
sheets, continuous forms or roll paper. 
Interfaces for Apple, TRS-80, Pet, Atari, 
HP, RS-232C and other printer ports allow 
easy connection. Price: $699. Axiom, 
1014 Griswold Ave., San Fernando, CA 
91340, (213)365-9521. 

CIRCLE INQUIRY NO. 251 



Electronic furniture system 

accommodates electronic office machines. 
The system tilts and adjusts for height. 
Other system components include work 
stations, printer stands, tilting turntables, 
mobile media storage, rack mount cabinets 
and other media storage accessories. 
Smith System Manutacturing Co., Box 




43515, St. Paul, MN 55164, 
(612) 636-3560. 

CIRCLE INQUIRY NO. 253 

Dot matrix Impact printers produce 120 
characters per second. The 5082 and 
5083 are functionally compatible with the 
IBM 3287 printer. At 10 characters per 
inch, the 5082 prints an 80-character line 
and the 5083 prints a 1 36-character line. 
Both printers have 9-by-9 dot matrix print 




heads which produce upper and lower 
case copies. Each offers both friction feed 
and a forms tractor. Prices, 5082: $750; 
5083, $1,150. Carterfone Communications 
Corp., 1111 W. Mockingbird Lane, Suite 
1400, Dallas, TX 75247, 
(214)630-9700. 

CIRCLE INQUIRY NO. 254 

Dot matrix printers, models 9/80 and 
9/132, offer: 80 or 132 columns; 150 cps; 
bidirectional, logic seeking; 9-by-9 matrix; 




6 or 8 LPI; 10, 12 or 16.5 CPI; 96 ASCII 
printable characters; Centronics- 
compatible, Serial RS-232C or current loop 
interfaces; 350-character standard buffer 
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expandable to 3,422 characters: cartridge 
ribbon; expanded, condensed and double 
density characters: standard, alternate and 
downloadable character sets; 600 million 
character life printhead; tractor and 
optional friction feed; multiple copies 
(6-part maximum); quiet operation (60 dba); 
and graphics. Suggested list prices for the 
80-column model, $995, for the 
132-column model, $1,195. Hi-G Co., 
Printer Products, 580 Spring St., Windsor 
Locks, CT 06096, (203) 623-3363. 

CIRCLE INQUIRY NO. 255 

CRT terminal, model 932, incorporates a 
6800 microprocessor, is equipped with 8K 
bytes of RAM, includes RS-232 and 
synchronous or asynchronous TDI 




interfaces, and features an Independent 
addressabie printer port. Price: $1 ,895. 
Emulog, 3730 Yale Way, Fremont, CA 
94538, (415)490-1290. 

CIRCLE INQUIRY NO. 256 

Financial program, Desktop/Plan III, 
enables users to do financial analysis and 
modeling on the Apple III. The program 
takes advantage of extra internal memory, 
higher resolution graphics, 5M bytes of 
hard-disk mass storage, and other Apple III 
features. It is menu-driven and comes with 
two model files that can be examined and 
altered by the user. Size of the row-and- 
column computer ledger pad is 8,000 
locations and calculation abilities Include 
20 built-in functions. Requires Apple III 
128K system, at least one external storage 
device, hard-copy printer and video display. 
Price: $300. VisiCorp., 1330 Bordeaux Dr., 
Sunnyvale, CA 94086, (408) 745-7841 . 

CIRCLE INQUIRY NO. 257 

Word Processing software includes 
operating system for single terminal use, 
allowing it to operate in the full range of 
DEC LSI-1 1 , PDP-1 1 and VAX systems. 




processing, ASCII file handling, 
132-column document width, stored text 
libraries, right justified margins, sub and 
superscripts, centering and automatic 
pagination. Prices: standalone, $2,200 
(single CPU license): RSTS/E and RSX- 
1 1 M versions, $3,600; VAX, $4,200. 
Compu-Tome, 234 E. Colorado Blvd., 
Pasadena, CA91101, (213)960-2895. 

CIRCLE INQUIRY NO. 25B 

Resource management system, RMS-II, 
allows definition of up to 96 resource 
centers. It requires PMS-H, any 
microcomputer system with the CP/M 
operating system, a 132-column printer, an 
80-character by 24-line video display, and 
either three dual density eight-inch disk 
drives or a hard disk. Price: $995. North 
America MICA, 11772 Sorrento Valley Rd., 
San Diego, CA92121, (714) 481-6998. 

CIRCLE INQUIRY NO. 259 

Multi-window text editor runs on 
Z80-based microcomputer systems using 
standard CP/M operating system. The 
Electric Blackboard requires 48K bytes of 
main memory, one floppy disk drive and a 
CRT with cursor addressing. Features 
automatic horizontal and vertical scrolling, 




Menu driven CT*OS provides a smooth 
transition from manual to DP operations. 
Functions include global search and 
replace, cut and paste files, list 



keystroke saving, large file editing, wide 
file editing, automatic memory management 
and a "picture cursor" that lets the user 
set the direction the cursor will move after 
a character Is typed. Price: less than 
$200. Santa Cruz Software Services, 1711 
Quail Hollow Rd., Ben Lomond, CA 95005, 
(408)336-2170. 

CIRCLE INQUIRY NO. 260 

General accounting software is available 
for Mercator System 3000 small business 
computer system. The package includes 
modules for general ledger, accounts 
payable, accounts receivable, sales order 
processing, job costing, payroll and 
inventory control. It includes 64K bytes of 
memory, 8-in. Winchester disk and tape 
cartridge backup. Price: $19,900. 
Mercator Business Systems, 1 294 
Lawrence Station Rd., Sunnyvale, CA 
94086, (408)734-5134. 

CIRCLE INQUIRY NO. 261 



Securities management program runs 
on an Apple II computer. Portfolio Master 
3.1 includes automatic access to the 
Dow Jones computer for current prices, 
up-to-date calculations of current portfolio 
values, and reports and displays to provide 
portfolio Information. Price: $195. 
Investors Software, 48 Iron Ship Plaza, San 
Francisco, CA 94111, (415)981-5261. 

CIRCLE INQUIRY NO. 262 



Statistical analysis package is for the 

Apple II computer system. This package 
contains 24 statistical programs. It 
includes regressions, distributions, 
hypothesis testing and probability. This 
enhanced version allows reading of data 
from a user-generated file or from a file 
created with the package. Price: $75. 
Basic Business Software, Box 2631 1 , Las 
Vegas, NV 89126, (702) 876-9493. 

CIRCLE INQUIRY NO. 263 



Accounting software integrates all 
journals needed in small business 
accounting. The Accounts Journal is 
designed to be easy to learn. Because its 
commands are all English words, little 




training Is needed. It Is designed for HP 
series 80 computers. Price: $1,500. 
Golden State Business Systems, 1910 P 
St., Sacramento, CA 95814, 
(916)441-2197. 

CIRCLE INQUIRY NO. 264 

Cassette business package runs on a 
TRS-80 model III computer with 16K 
memory. It contains the following 
programs: cassette data base manager, 
word processor. Inventory control, stock 
management, check balancing, label 
printer, deposit calculator, statistics, sort 
utility, and key access utility. Price: $59. 
Manual only, $5. Micro Architect, 96 
Dothan St., Arlington, MA 02174, 
(617)643-4713. 

CIRCLE INQUIRY NO. 265 

Comprehensive medical management is 

for practices of up to nine doctors. 
COMMA includes dally and period-to-date 
reporting of services performed, by doctor 
and practice, and period-to-date diagnosis 
analysis, recall appointment scheduler with 
recall report, mailing notices and labels. 
Requires Apple II plus/48K bytes memory, 
24-by-80 video card, three mini floppy 
drives, 80-column printer. Also operates on 
a Corvus hard disk. Retails for $1 ,495. 
Spectra Soft, Box 277, Chandler, AZ 
85224, (602) 963-6380. 

CIRCLE INQUIRY NO. 266 

Market advisor is designed to manage 
investor stock and bond portfolios. It 
maintains stock and bond inventories, 
purchase prices, commissions, selling 
prices, current values, figures capital 
gains, and is designed to analyze trends 
and broker investment advice. It requires a 
43K Apple II or Apple II Plus with two disk 
drives and an 80-column printer. Available 
for $139.95. Monument Computer Service, 
Village Data Center, Box 603, Joshua 
Tree, CA 92252 (714) 365-6668. 

CIRCLE INQUIRY NO. 267 
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Z-80 Microcomputer Handbook 

William Barden, Jr. 

The Zilog Model Z-80 represents a 
microprocessor that is extremely sophis- 
ticated and attractive to many computer 
users. This handbook will provide the 
current and prospective user with essen- 
tial information on the technology of the 
Z-80. Organized into three sections, the 
first section concentrates on hardware, 
the second on software, and the third on 
microcomputers built around the Z-80. 

Order No, 0-672-21 500 304 pages $1 1 .95 

Computer Graphics Primer 

Mitchell Waite 

Describes one of the most exciting 
developments in the new home com- 
puter products— computer graphics. 
Computer graphics is the ability to 
create complex drawings, plans, maps, 
and schematics on the screen of a 
television set. 

Order No. 0-672-21650-7 184 pages $14.95 

BASIC Programming Primer 

Mitchell Waite and Michael Pardee 
This book will serve as an invaluable tool 
to anyone who wants to learn BASIC, the 
most popular computer language today. 
Seven chapters explain the fundamentals 
of BASIC, program control, organization 
and a game program, additional func- 
tions, and variations of BASIC. 

Order N o . 0-672-21 586-1 240 pages $11.95 

Howard Sams Crash Course 
in Microcomputers 

Louis E. Frenzel, Jr. 
Because of its content and unique form 
of presentation, the reader is provided 
with a solid background in micro- 
computers quickly and effectively. This 
course, arranged as a series of lessons 
in a self-teaching format, features 14 
units and 2 appendices that will teach 
the average consumer as effectively as 
the scientist with a PhD to deal with 
complete microcomputer systems. 

Order No, 0-672-21634-5 264 pages $1 9.95 



Order No. 0-672-21793-7 




PASCAL Primer 

Da\/id Fox and Mitchell Waite 
If you are a computerist who is eager to 
learn the capabilities of PASCAL, this 
book is written for you. PASCAL Is a 
computer language with features and 
capabilities only found among the most 
high ranking languages. This book will 
describe PASCAL program structure, 
variables, procedures and many 
other features. 



206 pages 
$16.96 



Guidebook to Small Computers 

William Barden, Jr. 

If you are contemplating buying a small 
computer system for your home, office, 
or business, this book can save you time 
and trouble. It contains all the informa- 
tion necessary for a prospective buyer to 
make an intelligent selection of a small 
system. The first chapter is a general 
introduction to small computers and 
presents the fundamentals of hardware 
and software. The remaining chapters 
feature a survey of 21 currently popular 
systems and are illustrated with photo- 
graphs, drawings, and charts. A handy 
directory of small computer manufac- 
turers concludes the book. 

Order No. 0-672-21 698-1 1 28 pages $6.95 
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A'VIDD 

9l«ctronics CO. 




In Order To Satisfy Your 

Computer Needs We Have 

Expanded Our Line! 

NEC Personal Computer 

• Z-80 Microprocessor • 64K RAM 

• RGB Color Video • 24K ROM Basic 
PC-8001A 32K Computer System $995.00 
PC-8012A I/O Unit with 32K $649.00 
PC-8031A Dual 5 1/4 Disk $995.00 

The Xerox 820 Micro Computer 

• CPM Operating System 

• Perfect for Word Processing Needs 

64K RAM with 5-1/4 Drives $2695.00 

64K RAM with 8 inch Drives $3375.00 

Attention Apple Computer Users 
Business Software Specials 

For Your Word Processing Needs 

• The Finest Word Processing Software 

Programma Apple Pie 

• 150 Commands 

• Form Letter Capabilities 

• Works with Most 80 Column Cards 

• Well Documented with Tutorial 

Regular Price $150.00 • Sale Price $99.95 
(Limited to Quantity in Stock) 

Personal Software Specials 

Reg. Sale 

Visicalc 250.00 215.00 

Visiplot 200.00 175.00 

Visifile 250.00 215.00 

Visidex 250.00 215.00 

Visiterm 100.00 89.00 

Visitrend/Plot 300.00 260.00 

Hardware Specials for Apple II 

Reg. Sale 

Zenith ZVM 121 Green 

Phosphor Monitors 159.95 139.00 

NEC 12 Inch Color Monitors 495.00 399.00 

Microsoft 

Z-80 CPU Cards with CPM 395.00 315.00 

16K RAM Cards for Apple 199.00 160.00 

3M 744-0 Blank Diskettes (10) 
$28.00 

Also in Our Product Line 

Printers: 'Epson 'NEC 'Qume 'IDS • 

CRTS: 'BMC 'Amdek 'Sony 'Hitachi • 

A-vidd is an authorized dealer for Apple, NEC, and 

Xerox Personal Computer Systems. 



A-VIDD 

electronics co. 



Toll Free 
Order Number 
800/421-7542 

Source [.D. *TCW547 

2210 Bellflower Blvd., 

Long Beach, CA 90815 
(213) 598-0444 

MON.-THURS., 8:30-5:30 
FRLTIL9;SAT., 10:00-5:30 

4930 Campus Drive, 
Newport Beach, CA 92660 
(714)851-1295 
. MON.-FRI., 8:30-5:30 



VISA' 



CP/M translator software, Supervyz, is a 
package of five software programs that 
work to provide an easy-to-follow, step-by- 
step sequence of menus. It will work on 
any computer capable of running the 
standard versions of Digital Research's 
CP/M 2.2. MP/M 1.1 or compatible 
derivatives. Price: $95. Epic Computer 
Corp.. 7542 Trade St., San Diego. CA 
92121, (714)695-3560. 

CIRCLE INQUIRY NO. 26B 

Multi-processor operating system, 

MTOS-68K. is a real-time, multi-tasking 
system. It manages task coordination, 
memory pools, input/output, priority 
scheduling, interrupt processing, and 
multiple processors. Application software 
may be written in assembly language or in 
a higher-level language, such as Pascal or 
C. Price: $9,500. Industrial Programming 
Inc.. 100 Jericho Quadrangle. Jericho. NY 
11753, (516) 938-6600. 

CIRCLE INQUIRY NO. 269 

Disk buffering unit, Cache/Q, enhances 
the speed of a CP/M system by a factor of 
up to 35 times. It buffers transfers to and 
from the disk drives, and drastically 
reduces the amount of disk activity 
required for any given application. It Is 
transparent to all user and system 
programs, so no operating procedures 
must be modified. It is available for CP/M 
2.2 systems, and will soon be available for 
MP/M, CP/M-86 and MP/M-86. Price: 
$195. Queue Computer Corp., 75 Pelican 
Way, Unit F, San Rafael, CA 94901 , 
(415)457-6900. 

CIRCLE INQUIRY NO. 270 

High-level language provides full 
memory-mapping capabilities for 16-bit 
microprocessor applications. Advanced 
Microprocessor Pascal was developed to 
support the TMS9900/99000 family. It 
combines the advantages of Pascal with 
features that address a critical problem— 
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maintaining uniformity in complex software- 
development programs. Prices are: floppy 
diskette, $3200; DS31, DS10 hard disk, 
$3500; and T25, T50 hard disk, $3900. 
Texas Instruments, Central Literature 
Response Center (SC-348), Box 202129, 
Dallas. TX 75220. 

CIRCLE INQUIRY NO. 271 

Machine language program allows 
disassembly and examination of program 
instructions from any part of a computer's 
memory. It also allows single-stepping 
through the computer's ROM. It is available 
for the TRS-80 model I: cassette, $54.95; 
disk, $59.95. Also available for the TRS-80 
model III, disk $69.95. Advanced Operating 
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CIRCLE INQUIRY NO. 76 



Systems, 450 St. John Rd., Michigan City, 
IN 46360. (800) 348-8558. 

CIRCLE INQUIRY NO. 272 

Typing instruction game, Hi-Res 
MasterType, builds touch-typing drills into 
a space war game format. A make lesson 
option enables advanced players to 
develop lessons to meet individual needs. 
Price: $39.95. Lightning Software, Box 
11725, Palo Alto, CA 94306, 
(415)856-1855. 

CIRCLE INQUIRY NO. 273 

Two-disk system. Capitalization, provides 
practice and testing on the major rules of 
capitalization. It measures a student's 
ability to correctly apply rules of 
capitalization. It gives immediate feedback 
and stores records of each student's test 
results for review by the teacher. Price: 
$49.95. Hartley Courseware, Box 431, 
Dept. H, Dimondale, Ml 48821 
(616)942-8987. 

CIRCLE INQUIRY NO. 274 

Educational program. Score, scores 
multiple choice tests, conducts 
comprehensive item analyses, maintains 
academic records, prepares frequency 
distributions and Individualized student 
feedback. It interfaces the Apple with the 
Chatsworth, HEI, or Scan-tron optical mark 
readers. Scientific Software Associates, 
Box 208, Wausau, Wl 54401, 
(715)845-2066. 

CIRCLE INQUIRY NO. 275 



Source code software, Cobol Animator, 
provides for Cobol source code to be 
displayed on the screen as it is being 
executed. The cursor is moved from 
statement to statement as execution 
proceeds. The program can be run one 
statement at a time or continuously. In 
continuous animation, speed can be 
chosen to match the operator's pace. The 
program can also be run normally— in 
which case only the user displays are 
shown— then switched back into animation 
mode at any time. Cobol Animator has 
advanced interactive debugging capabilities. 
During debugging, the programmer can set 
execution breakpoints and change the path 
of execution at will, so as to omit or repeat 
parts of the program. At any time that he 
has halted the program's execution, the 
programmer can query the value of a data 
item simply by moving the cursor onto it 
and issuing a simple command. If he 
chooses he may then change Its value 
before continuing. The value of an item 
can also be monitored so that It is 
displayed after executing each program 
statement. This programming concept 
gives more Information than can be 
obtained from a listing, because It shows 
the programmer the actual statements 
executed in a particular logical path 
through the program. Cobol Animator can 
be used on any Cobol source program that 
conforms to the ANSI 1974 standard, 
regardless of the original compiler used to 
write it. It operates with either Micro 
Focus' CIS Cobol or level II Cobol 
compiler. Micro Focus, 1601 Civic Center 
Dr., Santa Clara, CA 95050, 
(408)496-0176. 

CIRCLE INQUIRY NO. 276 
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COMPUTERS 



INTERSYSTEMS 




DPSl. DPSIA, DPS2A CALL FOR PRICES 

DYN ABYTE List Less 30% 

ALTOS List Less 20% 

NORTHSTAR 

Horizons &- Advantages CALL 

TELEVIDEO COMPUTER 
SYSTEMS CALL 

SUPERBRAIN 

iiii 




64K DD $2639 

64KQD $2949 

DSS-10MEG Hard Disk $3195 

CROMEMCO 

CS-1 List, $3995 OUR PRICE $3195 

CS-2 List, $4695 OUR PRICE $3549 

CS-3 List, $7995 OUR PRICE $6349 

Z2H List, $9995 OUR PRICE $7995 

TgMtTit I data 

systems 

Z-89 List 

$2895 
OUR PRICE 

$2099 




TERMINALS 

TeleVideo 




Televldeo 910C CALL 

912C. CALL 

- 920C CALL 

925C . CALL 

950C CALL 

INTERTUBE $725 

Emulator $725 

OKIDATA 

Microline8(J $359 

Microline82A $469 

Microline83A $749 

C.ITOH CALL FOR PRICES 

SOROC 

SoroclQ120 $679 

IQ130 $585 

10135 $719 

10135 w granhics $789 

IO140. ..\ $995 

HAZELTINE 

1420 CALL 

1500 SAVE 

1510 CALL 

ZENITH Z19 $639 



Prices are for pre-paid orders only, and reflect a 
cash discount. C.O.D.'s and charge cards slightly 
higher. 

Most Items in stock for uninediate delivery, factory sealed 
cartons w full factory warranty. NYS resiiJents add appro- 
priate sales tax. Prices do not include shiippmg CO D. oiders 
require 25% deposit. Prices subject to cliange withiout notice 



PRUSfTERS 

CENTRONICS 




749-1 PAR $699 

739-3 SER $619 

704-11 parallel $1569 

704-9 (RS232) $1519 

TI810 

810 Basic $1289 

810 Full Option $1599 

820 RO Basic $1545 

820 KSR Basic ,.$1739 

NEC 7710 (RS232) SERIAL $2395 

7730 PARALLEL $2395 

Qume. CALL FOR PRICE 

Diablo 630 RO $2049 

1640 KSR $3495 

1640 RO $3095 

Paper Tiger 445G $739 

460 $799 

460G $839 

560G. .$1099 

Prism 80 $895 

132w/color $1495 

Epson 

MX-80 $465 

iVIX-80Fr $548 

MX 100 $745 

DISK SYSTEMS 



MORROW 




Discus 2D 


$835 


Dual Discuss 2D 


$1385 


Discuss2 + 2 


$1199 


M 5 5meg Hard Disk 


$1995 


M 10 lOnneg Hard Disk 


$2995 


M26 26 meg Hard Disk 


$3349 


CORVUS 5 meg Hard Disk 


$2999 


CORVUS 10 meg Hard Disk 


$4279 


CORVUS 20 meg Hard Disk 


$5159 



P.O. Box 144 Camillus, N.Y. 13031 
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Practical BASIC Programs 

Edited by Lon Poole 

This book is especially useful in 
small business applications. It solves 
problems in finance, management 
decision, mathematics and statistics. 
It requires no prior programming 
knowledge. Each program is thoroughly 
documented. The book contains 
sample runs, practical problems, 
BASIC source listings, and an easy to 
follow narrative to help you realize the 
potential uses of each program. 
ORDER NO. 0-931 988'38'1 $15.99 

Small Computers For 
The Small Businessman 

By Nicholas and Sharon Rosa 

Here is an excellent guide for the 
businessman who is interested in 
finding out what a computer can do 
for his business, but is not interested 
in becoming a "computer nut." 
Specific topics addressed include 
accounting, records, warehousing, light 
factory operation and parts inventories. 
If you've ever considered a computer 
for your business but didn't know 
quite where to turn, this is the book 
•that will arm you with all the 
information you'll need to make an 
intelligent, cost-effective decision. 

ORDER NO. 0-918398-31-2 $12.95 
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Basic Business Software 

By E. G. Brooner 

Many small-business operators will 
not know how to accurately judge 
canned business software or be able 
to write their own programs. This book 
was written for them. It will provide 
insight into how business software is 
designed so that proper evaluation of 
programs written by others can be 
made. It will also enable some people 
to write their own programs. 

ORDER NO. 10»062 $11.95 



Are You a Computer Literate? 

By Karen Billings and David Moursund 

For many years, educators in 
computer science have stressed the 
need for everyone to learn something 
about computers. They recommend 
that you learn the capabilities, 
limitations, applications and implications 
of computers. This book is designed 
to help you become computer literate. 
It does not assume any previous 
experience with computers nor require 
any computer equipment. 

ORDER NO. 0-91 8398-20-0 $8.95 



8080 Microcomputer 
Experiments 

By Howard Boyet 

This book assumes no background 
whatsoever in computers and 
microprocessors. After two chapters 
of the required digital logic and 
microcomputer architecture theory, 
the book proceeds directly into the 
105 experiments presenting programs 
and diagrams as required for 
clarification. The experiments offer a 
wide exposure to processes of 
software control, single stepping 
and interfacing. 
ORDER NO. 0-91 8398-08-8 $1 6.95 

MAY 1982 
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The FORTRAN Cookbook 

By Thomas P. Dence 

Whether you're an accomplished 
computer user or have almost no 
programming experience at all, this 
book has something for you. From the 
basics of number theory to the 
advanced problems of calculus and 
Integration, this book covers a wide 
variety of mathematical exercises, 
computer applications and FORTRAN 
programming exercises. Using the 
FORTRAN language, you'll be able to 
solve problems involving square roots, 
cubes, digital roots fractions plus 
much much more. 
ORDER NO. 0-8306-1 1 87-8 $8.95 
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The S*100 & Other Micro Buses 

By Elmer C. Poe & James C. Goodwin 

The bus, the key to system 
expansion in a microcomputer through 
which the microprocessor communi- 
cates with the system components, is 
thoroughly examined in this book. 
From discussing the basics of busses 
to examining in detail the various ways 
to convert different bus signals to 
S-100 signals, this guide covers it all! 
ORDER NO. 10,033 $9.95 

MAY 1982 



Micromatics 

By Steve Roberts 

What do you have when you combine 
microprocessors and any other 
technology? You have Micromatics! 
This is the automatic operation or 
control of a process, physical or 
mental, by an ultra-miniature electronic 
device: a microprocessor. You will 
receive a complete overview of the 
basic operation of a practical 
microcomputer. Hardware and software 
is explained in easily understood terms. 
ORDER NO. 81 $14.95 

Computer Graphics Primer 

By Mitchell Waite 

Describes one of the most exciting 
developments in the new home 
computer products, computer 
graphics. Computer graphics is the 
ability to create complex drawing, 
plan, maps and schematics on the 
television set. 
ORDER NO. 10,043 $14.95 
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Guidebook to Small Computers 

By William Bar den, Jr. 

If you are contemplating buying a 
small computer system for your home 
or office, or business, this book can 
save you time and trouble. It contains 
all the information necessary for a 
prosepective buyer to make an 
intelligent selection of a small system. 
Featuring a survey of 21 currently 
popular systems with illustrations. 
ORDER NO. 10,056 $6.95 



Build Your Own Working Robot 

By David L. Heiserman 

Here are complete instructions, 
plans, schematics, logic circuits, and 
wiring diagrams for building Buster, 
the mechanical pet robot. He'll forage 
for his own "food" and scream when 
he can't find it. His "curiosity" will 
get him into one plight after another, 
but Buster has the capacity to get 
himself out of trouble just as easily as 
he got into it. 
ORDER NO. 0-8306-5841-6 $6.95 




Graphics Cookbook 
for the Apple 

By Nat Wadsworth 

This graphics cookbook illustrates a 
quick and easy method of drawing 
pictures in the low resolution display 
mode. The method may be extrapolated 
to high resolution graphics. In an hour 
or two, you can be drawing complex 
color pictures on your video screen. 
You can maintain the individual 
elements in a picture as part of an 
ever-expanding graphics library. 
ORDER NO. 78 $11.95 

Instant BASIC 

By Jerald R. Brown 

This is a book for the microcomputer 
enthusiast or the user of DEC'S BASIC 
plus language. Here is an "active 
participation" workbook designed to 
use with your home computer. It's an 
eaSy, painless way to learn BASIC. 

ORDER NO. 0-918398-21-5 $10.95 




A FORTRAN Coloring Book 

By Roger Emanuel Kaufman 

Handwritten and illustrated with the 
author's outrageous cartoons, this book 
is definitely the relaxed way to learn a 
complex programming language. But 
don't be fooled by the duck on the 
cover. It is one of the most technically 
accurate and precise texts on 
FORTRAN currently available. 
ORDER NO. 0-262-61 026-4 $6.95 
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The Computerization of Society 

By Simon Nora and Alain Mine 

First published in 1 978 as a report 
to France's President, Valery Giscard 
D'Estain, this book became a best- 
seller abroad and the cause of 
instantaneous and widespread public 
discussion. It portrays a revolution, in 
some ways comparable to the Industrial 
Revolution, which is the result of the 
growing interconnection between 
computers and telecommunications. 

ORDER NO. 0-262-1 4031 -4 $1 2.50 
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File Processing With COBOL 

By Donald H. Beil 

This book is designed for those who 
have an introductory knowledge of the 
COBOL language. Working on this 
foundation, you will learn how to 
create, merge, sort and update 
sequential and sequential indexed files 
in COBOL. You'll be impressed with 
unique flow charts at the systems 
level, and effective technique for 
presenting each concept quickly and 
easily. Two extensive case studies 
provide significant supplementary 
material, and show how to apply new 
skills. Each chapter concludes with a 
summary, plus programming and non- 
programming exercises to reinforce 
learned concepts. 
ORDER NO. 0-8359-1984-6 $13.95 



How To Troubleshoot 

and Repair Microcomputers 

By John D. Lenk 

Microcomputer and peripheral 
system repair will be simple for any 
advanced computer hobbyist or 
technician who has this book. Using 
circuits and systems found in one of 
today's leading microcomputers as 
typical examples, the author shows 
how to locate and repair the cause of 
trouble in any central system or 
peripheral or in any control system 
using a microprocessor. 

ORDER NO. 0-8359-2981-7 $7.95 




S-100 Bus Handbook 

By David Bursky 

Computer fundamentals, basic 
electronics and the parts of the 
computer are covered here. The book 
explains all the operating details of 
commonly available S-1 00 systems. 
Schematic drawings of all boards 
discussed in the manual are provided 
for reference. Each major system 
board is discussed in complete detail, 
as to how it operates and how it 
connects into the rest of the system. 

ORDER NO. 0-81 04-0897-X $1 5.75 




How To Computerize 
Your Small Business 

By Jules A. Cohen 

This is a complete step-by-step 
guidp to selecting data processing 
eqi : nent and services, and shows 
you how to plan a computer system 
tailored to the needs of your 
small business. It not only describes 
the basics of how a computer 
works, but also advantages and 
limitations of the most popular types 
of computer equipment. 

ORDER NO. 0-13-403857-6 $7.95 



Programmer's Guide to LISP 

By Ken T radon 

This fact-filled handbook offers a 
simplified method of learning LISP, the 
best known language of artificial 
intelligence. The first part of the book 
follows a logical progression to guide 
you through the basics of algebraic 
functions, expressions, atoms, symbols, 
lists, sublists, and subexpressions. 
The last part of the book shows how 
to write complete LISP programs, and 
offers instructions on computer input 
and output. 
ORDER NO. 0-8306-1 045-6 $6.95 




8080/Z-80 Assembly Language 

By Alan Miller 

For both intermediate and advanced 
programmers, this complete guide to 
programming the 8080 and Z-80 
microprocessors lets you get every 
response your computer is capable of 
generating. Learn the details of 
assembly language programming easily 
and quickly— as you develop a powerful 
system monitor in a step-by-step, top- 
down approach. You'll start with 
number bases and logical operations, 
then move on to branching, rotation 
and shifting, one's and two's 
complement arithmetic, and stack 
operations. You'll find out how your 
assembly language programs can 
utilize the CP/M operating system for 
all input and output. 
ORDER NO. 0-471 -081 24-8 $9.95 



The Joy of Minis and Micros 

By Philip Stein and Howard Shapiro 

Here's a collection of pieces 
covering technical and management 
aspects of the use of small computers 
for business or science. It emphasizes 
the use of common sense and good 
systems design for every computer 
project. A strong technical background 
is unnecessary, which makes the 
book neither difficult to read 
nor to understand. 

ORDER NO. 0-8104-5156-5 $10.95 
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Aspects of Distributed 
Computer Systems 

By Harold Lorin 

You will gain completely new 
insights into software structures, 
centralization vs. decentralization, 
hardware and operational costs, and 
much more. Both designers and users 
of distributed systems will find this 
new approach to be extremely 
valuable in their work. 

ORDER NO. 0-471 -081 1 4-0 $27.50 

Managing Software 
Development and Maintenance 

By Car ma L. McClure, Ph.D. 

In this book, the author points out 
how to control rising software costs 
by the application of software 
engineering principles and 
methodologies to software 
maintenance, as well as to software 
development activities. The author 
shows you how to build the quality of 
maintainability into a software system 
during the development phase and 
how to preserve software quality 
during the operation and maintenance 
phase. System design methods 
emphasizing creating software that is 
easy to change is the key. 

ORDER NO. 0-442-22569-5 $16.95 




Apple II User's Guide 

By Lon Poole, Martin McNiff 
and Steven Cook 

It's all here in the new Apple II 
User's Guide. This guide will 
compliment your owner's manual and 
give your a heightened understanding 
of your Apple II. With this book you'll 
be able to program in BASIC. You'll be 
able to use the sound and graphics 
features of the Apple II to create your 
own colorful video games. There's 
also a review of the Apple II printer as 
well as a chapter on controlling 
"Real" processes, like burglar alarms 
and appliances. 
ORDER NO. 0-931988-46-2 $15.00 
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Guide to 

Good Programming Practice 

Edited by Brian Meek and Patricia Heath 

This is the first book to bring 
together in a compact format, real 
guidance on the many aspects of a 
computer programmer's work. The 
book covers structural programming 
and program writing techniques. But it 
goes further by explaining much more 
than that. It covers analysis, design, 
testing, debugging, "Tuning" for 
better efficiency, copying with a 
computer's limitations, selecting a 
language, language standards, 
program documentation, taking on 
another programmer's work, and more. 

ORDER NO. 0-470-27150-7 $19.95 



Some Common BASIC Programs 

By Lon Poole and Mary Borchers 

This book contains program listings 
and documentations for 76 short 
programs covering financial, 
mathematical, statistical and general 
interest applications. Every program 
has been tested; examples and sample 
program runs are published with the 
source listings for each program. 
ORDER NO. 0-931 988-06-3 $14.99 



Sargon: 

A Computer Chess Program 

By Dan and Kathe Spracklen 

Here is the computer chess 
program that won first place in the 
first chess tournament at the 1978 
West Coast Computer Faire. It is 
written in Z-80 assembly language, 
using the TDL macro assembler. It 
comes complete with block diagram 
and sample printouts. 

ORDER NO. 0-81 04-51 55-7 $1 7.50 







The Essential Computer 
Dictionary and Speller 

By Charles J. SippI 

This book is for anyone whose job 
requires familiarity with computer or 
electronic words. This book provides a 
reliable, fingertip source of both 
spellings and meanings. Handy, 
business-oriented dictionary defines 
more than 15,000 computer terms and 
acronyms, simply and practically. More 
than 100 pictures, line drawings, and 
other figures assist in providing clarity 
and greater ease-of-use for browsing 
and learning. 
ORDER NO. 0-13-284356-0 $6.95 
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May 4-6 Plant Engineering and Show/West, Convention 
Center, Los Angeles, CA, will address plant engineering and 
maintenance problems that affect all types of manufacturing 
and processing plants, with special emphasis on companies 
operating in the West. Such industries as electronics, aero- 
space and defense will receive special attention. Clapp & 
Poliak. 245 Park Ave., New York. NY 10167. (212) 661-8410. 

May 6-9 Washington Home Entertainment Show, 

Sheraton Inn. Washington. D.C.. will concentrate on total home 
entertainment. Displays will include home video, personal 
computers, electronic and video games, video clubs and 
libraries, photography, arcade games, telephone systems, home 
communications. National Trade Productions, 9418 Annapolis 
Rd,. Suite 206, Lanham, MD 20706, (301) 459-8383. 

May 10-11 Network Cost Management, Ambassador E. 
Hotel, Chicago. IL, will address bottom-line issues in con- 
trolling developmental and operational network costs. 
Datapro Research, 1805 Underwood Blvd.. Delran, NJ 
08075, (609) 764-0100. 

May 10-14 international Assoc, of Educational Data 
Systems, Sheraton Twin Towers, Orlando, FL. including 
exhibitions and demonstrations for college and university data 
processing directors, administrators and teachers who use 
computers in the classroom. Florida Assoc, for Educational 
Data Systems. 1311 Executive Center Dr., Suite 220. Talla- 
hassee. FL 32301. (904) 878-4178. 

May 11-14 Computer Aided Quality Show, Inner Harbor 
Convention Center, Baltimore, MD, is dedicated to the appli- 
cation of mini, micro, and mainframe computers— as well as 
microprocessors and programmable controllers— to improve 
manufacturing quality. Technical sessions will cover testing 
and measurement, artificial intelligence, materials analysis, 
quality planning, dynamic measurement/adaptive controls, 
quality standards for software development, electronic circuit 
inspection, process controls, computer-human interface, and 
use of computer simulation for design/performance checking 
and verification. CAM-I, 611 Ryan Plaza Dr.. Suite 1107. 
Arlington. TX 76011, (817) 265-5328. 

May 12-14 Midwest Accounting Show, Expocenter, 
Chicago, IL, will feature the latest in business systems and 
services for accountants as well as educational programs 
covering various accounting, tax, finance and management 
fields. Illinois CPA Society, 135 S. La Salle St., Chicago. IL 
60603, (312)346-7957. 

May 1 2-1 5 international Business Show, Exhibition Halls. 
Tokyo International Trade Fairgrounds. Haruml. Tokyo, will 
feature business computers, word processors and peripherals. 
Nippon Administrative Management Assoc, Seikyo Kalkan 
BIdg., 1-13. Sendagaya 4-chome, Shibuya-ku, Tokyo 151. 
Japan. 03 (Tokyo) 403-1 331 . 

May 1 3-1 4 Selecting Computer Terminals for Improved 
Productivity, Ambassador E. Hotel. Chicago. IL, is designed 
to help data processing and non-technical people in purchasing 
a terminal, identifying requirements, evaluating vendors. 
Datapro Research Corp.. 1805 Underwood Blvd.. Delran. NJ 
08075. (609)764-0100. 

May 14-15 Southern California Computers-ln-Education 
Conference, University High School, Irvine, CA. will cover 
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applications of computers from kindergarten through junior 
college, including reading, math, science, language, classroom 
management, school attendance, multicultural, special edu- 
cation, business education. Craig Walker. Arrowview, Inter- 
mediate School, 2299 North "G" Street, San Bernardino, CA 
92405. (714)886-9118. 

May 14-16 OS-9 User's Seminar, Marriott Inn. Des Moines. 
lA. is designed to allow OS-9 users to meet with the designers 
of the 6809 program for training and briefing sessions. The 
seminar will also include exhibits by major 6809 hardware 
manufacturers and producers of applications software available 
under OS-9. Microware Systems Corp., 5835 Grand Ave.. 
Box 4865, Des Moines. lA 50304. (515) 279-8844. 

May 1 5 Deadline for research papers for the Third Inter- 
national Conference on Information Systems, University of 
Michigan, Ann Arbor, to be held in December this year. 
Authors whose papers are selected for the conference will 
have an opportunity to have their papers published in informa- 
tion systems journals. Graduate School of Business Adminis- 
tration, The University of Michigan. Ann Arbor, Ml 48109, 
(313)763-1179. 

May 15-16 North American Computer Othello Cham- 
pionship, Learning Resources Center, Anderson Hall, North- 
western U.. Evanston. IL. will sponsor a two-day tournament 
to identify computer champions in three categories: micro- 
computer systems, mainframe systems, special-purpose 
Othello machines. Prof. Peter W. Frey. Department of Psy- 
chology. Norwestern University, Evanston. IL 60201 . 

May 18-20 Northcon/82, Seattle Center Coliseum. Seattle. 
WA. is a high-technology electronics convention and exhibi- 
tion serving the Pacific Northwest region. Northcon/82. 999 
N. Sepulveda Blvd.. El Segundo, CA 90245, (213) 772-2965, 

May 18-20 Microcomputers In Education, Gutman 
Library. Cambridge. MA, offers one-day workshops for 
educators. Topics include: overview of educational uses of 
microcomputers; microcomputers in math education; Basic 
and Graphics I and II; Logo; Pascal, and others. Technical 
Educations Research Centers, 8 Eliot St.. Cambridge, MA 
02138. (617)547-3890. 

May 1 8-20 Control Engineering Conference and Expo- 
sition, O'Hare Expo Center, Rosemont. IL. will display a wide 
range of control equipment, systems and components to 
engineers and production people who specify controls for 
industry use. Tower Conference Management, 1 43 N. Hale 
St.. Wheaton. IL 60187, (312) 668-8100. 

May19-21 Computer Hong Kong 82, Regent Hotel, Hong 
Kong, is its first international computer technology exhibition. 
Kallman Associates. 5 Maple Court. Ridgewood. NJ 07450, 
(201)652-7070. 

May 20-21 Computer Law Institute, USC Law Center. 
Los Angeles, CA. will present an in-depth program on antitrust, 
proprietary rights and contractural issues confronting the 
computer industry. Among the subjects discussed will be trade 
secrets and copyrights in software, licensing of software, 
practical applications of the 1 981 tax act. R and D tax partner- 
ships and the effective use of insurance by vendors and 
users. USC Law Center, University Park, Los Angeles, CA 
90007. (213)743-2582. 
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May 20-21 Third Annual Electronic Mail Seminar, BBN 

Conference Center, Cambridge, MA, will address the technical, 
social and managerial issues involved in operating an electronic 
mail program and will offer hands-on experience. It Is designed 
for people who are investigating, planning, implementing or 
expanding computer-based message systems. B BN Informa- 
tion Management Systems, 68 Moulton St., Cambridge, MA 
02238, (617)497-2929. 

May 22 First Regional Conference on Technology and 
Special Education, Mill Neck Manor Lutheran School for the 
Deaf, Mill Neck, NY, will be a session for teachers, adminis- 
trators and parents. It is sponsored by the New York State 
Assoc, for Educational Data Systems. Commack Public 
Schools, Indian Hollow Computer Lab, Kings Park Rd., 
Commack, NY 11725, (516) 493-3431, or Half Hollow Hills 
High School, Dix Hills, NY 1 1746, (516) 549-5416. 

May 25-27 Europe Software 1 982, Jaarbeurs fairgrounds, 
Utrecht, The Netherlands, will showcase a complete range of 
computer software products, including applied and systems 
software, as well as allied goods and services including 
software services and consultants, training courses, seminars 
and trade literature. U.S. Consulate General, Amsterdam, The 
Netherlands, (20) 790321. 

June 5 Swapfest/Exposition, Minnesota State Fair- 
grounds, St. Paul, MN, will be the state's largest show for 
personal computer software and communication equipment. 
Amateur Fair, Box 30054, St. Paul, MN 55175. 



June 6-8 Sixth International Conference on Computers 
and the Humanities, McKimmon Center, Raleigh, NC, will 
present a pre-convention workshop and speakers during the 
conference. Department of English, North Carolina State 
University, Raleigh, NC 27650. 

June 7-10 National Computer Conference, Astrodomain, 
Houston, TX, will display the latest advances in computer 
hardware, software and services. Will include technical 
session, speakers from both industry and government, and 
films relating to computer technology. American Federation 
of Information Processing Societies, 1815 N. Lynn St., 
Arlington, VA 22209, (703) 558-3610. 

June 8-9 Confronting the Communications Revolution, 

McGraw-Hill World Headquarters Conference and Exposition 
Center, New York, NY, will discuss current and future industry 
changes. Hands-on strategy workshops will concern broad- 
casting, newspaper, consumer and trade publications, and 
information systems. Business Week Executive Programs, 
1 221 Ave. of the Americas, 40th Floor, New York, NY 1 0020, 
(212)997-4930. 

June 20-Aug 6 Young people's Basic training camps. 

Lake Forest College, Lake Forest, IL, will give high school- 
aged students hands-on experience with computers. Camps 
are one week long and are open to students 1 2 to 1 8 years 
old. Lake Forest Computer Camp, Lake Forest College, Lake 
Forest, IL 60045. 
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WORLD'S LARGEST EXCLUSIVE DISTRIBUTOR 
OF COMPUSTAR''' & SUPERBRAIN'^ 



ATTENTION 

DEALERS / OEM / SYSTEM HOUSES 

We distribute onl y Intertec Data Products enabling CSI to render fast delivery from 
our warehouse and nnaxinnunn service and support after delivery. 

We are the only distributor that can offer you all these advantages . . . 

• Special Demo unit pricing 

• Fantastic Discounts (no minimums) 

• 72 hr. warehouse burn-in (no charge) 

' 24 hr. turnaround on replacement modules 

. Expert modular repair in our trained service area 

• Co-op Advertising program 

CompuStar offers these incredible features: 

• Four models with 64 K RAM 

• CPM Disk Operating System 

• Three Models with up to I Vz million bytes of off-line user storage 

• Stand-alone workstation and network capability with up to 255 

on-line users 

• Expandability with up to 384 million bytes on-line disk storage 

Join the WINNING TEAM - 
Fantastic opportunities NOW I! 

Call or Write 




SipiNTE^TEC 
SliSSYSTEMS. 

CODyright (c^ l98i Inlertec Data Systems Corporalion 
SuperBram and CompuStar are registered trademarks o( 
Intertec Data Systems Corporation 



CSI 



J J 00 Summit Ave — Suite 109 

Piano (Dallas), TX 75074 

214-423—3262 

Windsor Lake Landing 

Columbia, SC 29206 

803-736-4080 



COMPUSTAR 

Model 10 
Model 20 
Model 30 
Model 40 

DISC STORAGE 
SYSTEMS 

10 MB 

96 MB 



SUPERBRAIN 

Superbrain QD 
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Practical Data Base Management 
edited by Auerbach Publishers 
Reston Publishing, Reston, VA 

Reviewed by Rocky Smolin 

In this tightly written, rather academic book, the editors, 
have compiled just about everything one would want to know 
about the components, evaluation, selection, implementation 
and administration of a data base. It is intended as an 
organized guide to the pragmatic problems associated with 
data base systems. Since they have written for the DBMS 
manager or prospective manager, the authors have omitted 
much technical detail relevant only to those dealing with the 
internals of a DBMS. They have concentrated instead upon 
presenting practical experience and insight. 

The organization of the book is excellent. It is broken into 
five sections: Management Perspectives and Planning; Data 
Base Environment Components; Evaluation and Selection of 
Software; Administration of the Data Base Environment; 
Design and Development of Data Bases; and Current and 
Future Directions of Data Base Technology. Each section is 
broken into three-to-five chapters. 

It will also provide a reference to those involved in the field, 
and to students and teachers of data base management classes. 

430 pages $24.95 

Basic Programs for Scientists and Engineers 
by Alan R. Miller 
Sybex, Berkeley, CA 

This book is virtually identical in format to the Pascal version 
by the same author (reviewed I A Dec 81 ), resulting in another 
excellent book. 

The author has struck exactly the right balance between 
tutorial and program solutions to the basic scientific and 
engineering problems. The typesetting job lends itself to easy 
reading and location of the desired information. Reserved 
words are in bold type, figures are bounded by rule. To the 
author's credit, all the programs are copiously remarked. The 
index is not extensive, but appears to cover all the topics in 
the book. 

Exercises are included at the end of each chapter, which 
makes this an excellent textbook for a second programming 
course in the science or engineering disciplines. 

Two appendices, listing the reserved words and functions 
and a summary of Basic, and a bibliography, round out 
the book. 

31 8 pages $14.95 — RS 

Inside Basic Games 
by Richard Mateosian 
Sybex, Berkeley, CA 

Reviewed by David D. Busch 

If you are more heavily into logic problem-solving than 
math, and feel that you are still far from exhausting all the 
programming possibilities of Basic, you may be interested in 
this exploration of computer games. The author uses an easy- 
to-understand "free Basic" pseudocode to explain some 
complex gaming topics. Though the technique is simple, the 
concepts are not. Beginners will find this a challenging 
introduction to the ideas behind basic games. The most 
advanced Basic programmer will find his skills tested and 
honed sharply. 

Eight different kinds of computer games are described, 
explained and analyzed in detail. Simple arithmetic drills and 
guessing games progress to building a sophisticated Alien Life 
version of the Game of Life. The latter is a new game formed 
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by grafting Alien Encounter (a simple graphics game developed 
by Mateosian) with the popular Life, which is not so much a 
game as a computer simulation microcosm. 

The programmer is shown how to design these programs 
using elegant techniques. Then, final versions in Microsoft 
Basic are presented, with specific changes recommended to 
adapt them to Apple, Commodore or Radio Shack computers. 
The author was wise not to limit these concepts to one 
particular brand of computer, or restrict the programs to a 
Basic subset common to them all. 

328 pages $8.95 

Computing Using Basic: An Interactive Approach 

by Tenia Cope 

John Wiley, New York, NY 

Reviewed by Richard Krajewski 

There are three things that make a good textbook: technical 
accuracy, readability and examples. This book has all three. 

The first section, "The Basic Language," is a thorough 
treatment of the most important Basic commands; the usual 
PRINT, GOTO, and FOR NEXT statements are well-covered. 
Technical content is thorough. 

The second section, ' 'Applications, ' ' which demonstrates a 
number of uses for Basic, is the answer for readers who 
wonder what Basic can do besides calculating the volume of a 
sphere. It is a stimulus to the newcomer's imagination, and 
may be responsible for launching many computer careers. 
Mathematics, games, computer-aided design and book 
indexing are covered. 

The stick figure illustrations are primitive. Though enter- 
taining, they seem to add almost nothing to the understanding 
of Basic. 

A final quarrel; The author asks a question in the beginning 
of the book she never answers: "Why have a chapter 0?" 
The answer: zero is the first counting number in the world 
of computing. 

351 pages $19.95 

Developing Stuctured Systems: 

A Methodology Using Structured Techniques 

by Brian Dickinson 

Yourdon Press, New York, NY 

Reviewed by John Edwards 

This book is not geared to the personal computer user. It is 
aimed at computer systems routinely used by large corporations. 

Based on a methodology funded by The Bank of America, 
IBM and others, this book is written for system project leaders 
and middle-to-upper managers who are interested in a 
complete system development process that can be applied 
with a minimum of confusion and effort. It looks to an inte- 
grated approach of system development with the ultimate 
achievement of a quality standardization system for all. This is 
a fine reference work that should prove indispensible for 
system builders. Gone is much of the mumbo-jumbo in most 
books of this type; replacing it is clear information and 
instruction with enough leeway to allow the user personal 
discretion in creative problem solving. 

Helping this process along is the book's organization, 
logical in progression, yet grouped independently enough to 
allow a reader to tackle specific sections without being, 
forced to read all that comes before them. Included are 37 
leveled flow diagrams and a data dictionary with roughly 400 
entries and more than 1 40 process descriptions. The book 
takes a no-nonsense approach that helps the harried profes- 
sional rapidly find solutions to his problems. 

344 pages $40 
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Condor 4th generation database 
software obsoletes compilers! 



Series 20 relational database 
management system makes 
your personal/business 
computer far simpler to use 
and much more useful to own., 
for less money... 
than other software. 





Plain English, no computerese. 

Series 20 relational 
database manage- 
ment is a complete 
development and 
operation system. It 
eliminates BASIC, 
PL-1, COBOL, 
FORTRAN, or other compilers in 
most instances. It allows you to 
deal directly with your information 
without complex code words. In 
plain English, it lets you manage 
your business instead of your data. 

Save 90%. Because no complex 
programming is needed. Series 20 
saves up to 90% of the cost of 
program writing and testing! You 
also eliminate costly and time- 
consuming programmer "talent 
searches." 

State-of-the-art relational format. 

Series 20 makes traditional 
programming approaches using 
compilers obsolete. Features such 
as DEFINE, ENTER, SORT, POST 
AND REORG permit rapid database 
creation, access, control, monitoring 
and manipulation. For instance (by 
using the JOIN command), you can 
combine the information contained 
in two large file cabinets— such as 
"Purchases" and "Labor Cost"— 
into a single file— in one operation. 
To do the same task, ordinary soft- 
ware usually requires substantial 
reprogramming. 

Easiest to learn and use. 

Independent evaluators rate Condor 
Series 20 more "user-friendly" than 
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any other personal I business 
computer database \ 
system. After a 
brief study of the 
manual, you start 
building a data- 
base within 15 
or 20 minutes. 
in fact, Condor has 
allowed many hundreds of first-time 
users to produce and process 
their own management reports. 

Only $295 for entry level. 

Series 20's three-level modular 
design provides full upward 
compatability, up to the most 
powerful software of its kind in the 
industry. The entry level Series 20-1 
features database file development 
and management; entry, update 
and posting; inquiry and report 
writing capabilities; and complete 
operations aids. And as information 
needs grow, you can easily 
upgrade by simply adding the 20-2 



relational features for processing 
multiple database files, and the 
20-3 for elaborate report writing and 
fast-query indexing. 
Condor Series 20 DBMS is the 
most complete system, with almost 
limitless applications..Axom General 
Ledger and Accounts Receivable to 
Credit Assessments and Contract 
Management. 

CONDOR'S 4th GENERATION 
SOFTWARE...THE INDUSTRY 
STANDARD OF TOMORROW, 
AVAILABLE TODAY! 

Questions? See Series 20 at your 
local software dealer, or call 
Condor at (313) 769-3988. 

condor 

COMPUTER CORPOR ATIOIM 

P.O. Box 8318, Ann Arbor, MI 48107 



I want to manage my business data more 
effectively immediately. Send the following 
at once. 

I I Condor Series 20 Manual containing full 
— information and complete operating 

instructions, @ $35. 
I I Condor Series 20-1 software package 
which includes database file develop- 
ment; entry, update and posting; and 
inquiry and report writing operations 
@ $295. 

(In Mich, add 4% sales tax, in Minn, add 
5%, in Calif, add 6%.) 
For postage and handling: 
In U.S., add $2.00 per system for regular 
UPS. International, add $11.50 per system 
for Air Printed Matter. 
The Condor System requires: Z80 or 
8080/8085 microcomputer with at least 
48K operating with GP/M® or ODDS. 



Name 

Company , 

Address 

City 



. Title _ 



Telephone 

My Computer is a 
Diskette Size 



.Zip_ 



n VISA ^3 '-' MasterCard |^|^| 



Cardholder's Name_ 

Card Number 

Card Expires 



VISA/MasterCard Bank Number . 
Signature 
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How to Break into the Computer Field 

by L. Peter Carron 

L.P. Carron Publishers, Easton, PA 

This book is aimed at those interested in forging a legitimate 
career in the computer world. It is full of information useful to 
the prospective computer job seeker. Full attention is paid to 
subjects such as the range of positions available, educational 
requirements and necessary background. The book presents 
a realistic view of the field, striking down popular misconcep- 
tions, but sustaining the hope of a profitable future even for 
those with little current practical experience. 

Jobs explored cover the entire computing field, from data 
entry operator through computer operator, programmer, 
systems analyst and data processing manager. To guide his 
readers into these positions, Carron looks at job entry 
methods from various approaches. Tips are given to job 
seekers with minimal education, to those with education or 
experience in another field, and to readers with a direct 
background in computer science. From this point, information 
is provided on the different paths the reader can follow to get 
the job of his choice. 

While most of the book is devoted to the task of preparing 
for the job hunt, about one-third of the text is devoted to a 
look at simple computer theory and application. A brief exam- 
ination of the various languages and a reasonably thorough 
treatment of the spectrum of computer tasks are included. It 
all adds up to a very satisfying work that should go a long way 
in answering most questions for prospective job seekers. 

138 pages $7.95 — ^E 



The Basic Handbook— 2nd Edition 

by David A. Lien 

Compusoft Publishing, San Diego, CA 

David A. Lien has updated his monumental work. The Basic 
Handbook, and whether you're using Basic on a mainframe or 
pocket micro, owning this volume is essential. With almost 
500 separate word definitions, test programs, sample runs 
and other relevant material, this book covers just about every 
significant Basic word used by virtually every Basic-speaking 
computer in the world. 

One of the nice things about the book is Lien's reluctance 
to get into arguments over which computer is best or which 
Basic dialect is superior. There are no value judgements made 
here, no diatribes on proper language usage, just an abundance 
of facts. The problems are left for the user to assess. 

480 pages $19.95 — JE 



Intimate Instructions in Integer Basic 

by Brian D. Blackwood and George H. Blackwood 

Howard W. Sams, Indianapolis, IN 

Reviewed by James C. Graves, Jr, 

Often the microcomputing neophyte is faced with the 
frustration of trying to understand his new computer as well as 
its language. This book is designed to relieve the aggravation 
of learning Basic programming. Although it is based exclusively 
on Apple computer Basic, it can easily be applied to any Basic 
programming language. 

The book is composed of lessons instead of chapters. 
Each lesson sets out to achieve specific objectives. For 
example, after completing the first few lessons, the reader 
should have a thorough understanding of Basic syntax and 
Basic commands. In addition to setting objectives, a vocabulary 
of computer terms and programming examples is included in 



the lessons. Finally, at the end of each lesson, an exercise 
tests the reader's understanding of the material. 

After covering the Basic syntax and commands, the book 
continues by discussing flowcharting, loops and counting, 
decision statements, programming style and debugging. 

The final lessons explain advanced programming tech- 
niques. Among these are GOSUB, SORT, MIN-MAX, functions 
and graphics. 

158 pages $7.95 



68000 Assembly Language Programming 

by Gerry Kane, Doug Hawkins and Lance Leventhal 

Osborne/McGraw-Hill, Berkeley, CA 

This book is directed toward the assembly language 
programmer who will probably be working with the MC68000 
1 6-bit microprocessor. A microcomputing beginner may find 
the book difficult, but worthwhile in that the material applies to 
most assembly languages. The book takes the reader through 
fundamental concepts, software development and programming 
problems consistent with the MC68000 microprocessor. 

The book's first section introduces the MC68000. A 
description of the machine structure, internal registers, flags 
and assembly language directives begin to illustrate the power 
this microprocessor holds. A refresher in fundamental assembly 
language directives is also presented in this section. EQUATE, 
ORIGIN, and RESERVE are examples of these directives. 

The next section introduces the reader to elementary 
programs written in 68000 assembly language. Examples of 
these programs include: 16-bit addition, 64-bit addition, table 
of factorials and sorting. Program looping is discussed, using 
some of the preceding program examples. 

The software development portion of the book should prove 
to be of particular interest to any microcomputer owner. It is 
an excellent guide to the stages that should be followed when 
designing software or writing a program. 

The book ends with a description of individual MC68000 
instructions and the instruction set summary. The book is not 
recommended for anyone who does not have a fundamental 
knowledge of computers and programming. However, for 
those that do possess a computer background and want to 
expand their knowledge into the realm of 1 6-bit machines, it 
is an excellent book. 

eOOpages $16.99 — JCG 



Applesoft Language 

by Brian D. Blackwood and George H. Blackwood 

Howard W. Sams, Indianapolis, IN 

This book assumes the reader has no previous knowledge 
of the Applesoft Basic language, and presents it in 28 lessons. 
The book proceeds from the roots of the language to advanced 
programming principles. The language is contained in one 
section in the book, while two other sections cover pro- 
gramming and graphics. 

Lesson 1 begins by introducing the load and save features 
for the Apple II. From there, subjects such as loops, efficient 
programming, double subscripted variables and reserved 
words for Applesoft are discussed. 

The methodological manner in which the book presents the 
material adequately teaches programing principles. A short- 
coming in the programming examples, however, is the lack of 
good comments throughout the body of the programs. 

254pages $10.95 — JCG 
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INTERFACE AGE BACK ISSUES 



1981 

n January — Buyers Guide 

n February — Computer Graphics 

D March — OEM/Industrial 

n April — New Products/Personal Computing 

n May — Business Applications/Micros vs Minis 

n June — Computer Languages 

n July — New Products Directory 

n August — Business Applications 

D September — Medical Applications 

D October — Education/New Products 

D November — High Capability Micros 

n December — Future of Computers 

1980 

D January — Special Function Processors 

n February — Home Applications 

n March — Communications and the Computer 

D April — Robotics 

n May — Micro Buyers Guide 

n June — Business Computers 

n July — New Products Directory 

n August — Introduction to Apple III 

n September — Medical Applications 

n October — Educational Applications 

D November — New Products Directory 

n December — The Future of Computers 

1979 

D March — Music 

D April — Robotics 

n June — Automated Home 

D July — New Products Directory 

D August/September — Micros for Handicapped 



1979 

D October — Hardware Index 

n November — New Products Directory 

n December — Video Graphics 

1978 

n February — Medical Applications 

D April — Robotics 

D June — Thoughts On The Future 

n July — New Products Directory 

n August — Games 

n September — Education Applications 

n October — Hardware Index 

D November — Software Index 

D December — Book Index 

1977 

D February — Micro Stock Options 

n March — Hardware/Software Guide 

D May — Floppy ROM #1 

D June — Bionics 

D July — New Products Directory 

n August — Astronomy/Astrophysics 

D September — Floppy ROM #2 

D October — Meteorology/Environment 

n November — New Products Directory 

D December — Home Applications 

1976 

D April — Teleprinter Maintenance 

D June — Teletype Maintenance 

D October — Basic Diet Planning 

n November — New Products Directory 
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New Literature 



Data base catalog details over 965 available data 
bases of all types. Cuadra's Guide to Online Databases. 
Price: $29.95. New York Zoetrope. 31 E. 12th St., 
New York, NY 10003. 



CIRCLE INQUIRY NO. 201 

Electronics components catalog describes complete 
line of electronic packaging hardware, components and 
systems. Included are particulars on edgeboard/PC 
connectors, connector hood assemblies, Multi-Term IDC 
connectors and cable, switches, cylindrical connectors, 
IC sockets, component mounting boards, EMI filters, 
card files, logic panels and backpanels. Stanford Applied 
Engineering, 340 Martin Ave., Santa Clara, CA 95050. 

CIRCLE INQUIRY NO. 202 

Flexible circuit interconnects are described in four- 
color brochure that explains design and manufacturing 
advantages of these devices. It provides design and 
specification guidance for the user. Buckbee-Mears, 
100 Northeastern Blvd., Nashua. NH 03062. 

CIRCLE INQUIRY NO. 203 

How You Can Profit from the Reagan Tax Cut is an 

1 8-page guide to successfully planning tax strategies. 
Send a self-addressed business size envelope (approx- 
imately 9y2 by AVa in.) and $1 for postage and handling. 
Tax Information Center. 68210 Boden Rd., New 
Concord, OH 43762. 

CIRCLE INQUIRY NO. 204 

How to Get a Free Desktop Computer offers guid- 
ance to the financial consultant or executive who is 
considering buying a small computer. Price: $14.95 
plus $1.50 for first class postage. Research Press, 
Box 8137-P. Prairie Village, KS 66208. 

CIRCLE INQUIRY NO. 205 

Implementation Systems News, a free newsletter, 
covers a variety of computer software topics of interest 
to data processing professionals and end-users. Infor- 
mation includes user group activities, new product 
offerings, technical tips and training courses. Imple- 
mentation Systems News, 21050 Vanowen St., Canoga 
Park. CA 91304. 

CIRCLE INQUIRY NO. 206 

Electronic game piracy is detailed in a research 
report that covers various forms of legal protection 
available to game manufacturers against the ever- 
present threat of game piracy. Electronic Game Pirates: 
The Scramble for Viable Protection covers protection 
of computer programs by copyright, trade secret and 
patent, protection of firmware, audiovisual displays, 
trademarks and trade dress. The report will be supple- 
mented as new cases are decided and new legislation 
is enacted. Price: $10, postpaid. Law and Technology 
Press, 3500 S. Figueroa St., Suite 21 1, Los Angeles, 
CA 90007. 

CIRCLE INQUIRY NO. 207 



Journal of Courseware Review provides information 
and qualitative reviews of commercially available 
educational programs for use on Apple computers. The 
journal is designed as a reference source for educa- 
tional software purchasers, addressing the needs of 
novice software buyers including school administrators, 
teachers, media specialists, parents and students. It 
features articles written by education experts and 
authorities in the field of computer education. Price: 
$5.95 at Apple Computer dealers and major bookstores. 
Apple Education Foundation, 20863 Stevens Creek 
Blvd., Cupertino, CA 95014. 



CIRCLE INQUIRY NO. 20B 



Applications journal, SATN (Software Arts' Technical 
Notes), is a bi-monthly publication designed to give 
VisiCalc users a greater range of application ideas and 
techniques. It provides subscribers with informative, 
in-depth articles. Each issue concentrates on one or 
more functions of VisiCalc, describing actual problem- 
solving techniques by setting up sample problems and 
explaining their step-by-step solutions. Subscriptions 
are $30 for six issues. SATN Subscriptions, P.O. Box 
815, Quincy. MA 02169. 

CIRCLE INQUIRY NO. 209 

Quarterly newsletter for Hewlett-Packard HP-85 and 
HP-83 users, NewsdOs, provides independent reviews 
of HP Series 80 hardware and software, feature articles, 
a beginner's column, and short programs and hints. Sub- 
scriptions are $10/year. A sample issue is available for 
$2. News80s, Box 1329, Redondo Beach, CA 90278. 

CIRCLE INQUIRY NO. 210 

On-line services and data bases are located, 
evaluated and selected in a directory. More than 100 
on-line services and 500 data bases are indexed by 
product, vendor, application and current pricing. 
Commercial on-line services are indexed by supplier as 
well as by special industry applications. Data bases are 
indexed by name, abbreviation, or acronym so that they 
can be quickly located. Each subscription includes two 
looseleaf volumes, 12 monthly update supplements, 
1 2 monthly newsletters, and use of telephone inquiry 
service. Subscription rate: $390. Datapro Research, 
1805 Underwood Blvd., Delran, NJ 08075. 

CIRCLE INQUIRY NO. 211 

Showcase is a bi-monthly flyer featuring information 
on Radio Shack computer equipment, including TRS-80 
computers, software, accessories and related office 
products. Full price and feature details are presented, 
and colorful illustrations complement the text. In addi- 
tion, information is provided on Computer Center 
discount programs, computer leasing and service 
plans. Single copies are available free at Radio Shack 
Computer Centers. Tandy/Radio Shack, 1800 One 
Tandy Center, Fort Worth, TX 76102. 

CIRCLE INQUIRY NO. 212 
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CP/M® Software Software/Manual only 

Computer Pathways 

Pearl (level 1) $ 99/$25 

Pearl (level 2) $299/$40 

Pearl (level 3) $549/$50 

Digital Research 

PL/1-80 $459/$35 

BT-80 $179/$30 

Mac $ 85/$15 

Sid $ 65/$15 

Z-Sid $ 90/$15 

Tex $ 90/$ 15 

DeSpool $ 50/$10 

Micropro 

WordStar $319/$60 

Customization Notes $ 89/$na 

Mail-Merge $109/$25 

WordStar/Mail-Merge $419/$85 

DataStar $249/$60 

WordMaster $119/$40 

SuperSort j $199/$40 

Spell Star $175/$40 

Microsoft 

Basic-80 $289/$na 

Basic Compiler $329/$na 

Fortran-80 $349/$na 

Cobol-80 $574/$na 

M-Sort $124/$na 

Macro-80 $144/$na 

Edit-80 $ 84/$na 

MuSimp/MuMath $224/$na 

MuLisp-80 $174/$na 

Organic Software 

Milestone $269/$30 

Supersoft 

Diagnostic 1 $ 49/$20 

Diagnostic II $ 84/$20 

Disk Doctor $ 84/$20 

Forth (8080 or Z80) $1 49/$30 

Fortran $219/$30 

Fortran w/Ratfor $289/$35 

Unicorn 

Mince $149/$25 

Scribble $149/$25 

Both $249/$50 

Data Base 

FMS-80 $649/$45 

dBASE II $595/$50 

Access/80 $699/$50 

Pascal 

Pascal/MT+ $429/$30 

Pascal/M $189/$20 

Miscellaneous 

SpellGuard $299/$25 

The Last One $549/$na 

SuperCalc $269/$50 

CBASIC-2 $ 98/$20 

MicroStat $224/$25 

StatPak $449/$40 

Micro B+ $229/$20 

Apple Software (Business) 

Micropro 

Wordstar $269 

MailMerge $ 99 

Wordstar/ Mai I Merge f' $349 

SuperSort I $159 

Spellstar $129 

Personal Software 

Visicalc 3.3 ^ $229 

CCA Data Mgr ^ $ 84 

Desktop/Plan II " - , $229 

Visiterm '^ $139 

Visidex $229 

Visiplot $185 



Personal Software (cont.) 




Terminals ^W<^<<V^Hi 


1 


Visitrend/Visiplot 


$275 


ADDS Viewpoint j^^Hpfl M 


1 $ Call 


Zork 


$ 34 


Zenith Z-19 ■H^^M 


1 $ 719 


Miscellaneous 




Televideo 910 i^lHHBh' 


' $ 559 


Micro Courier 


$219 


Televideo 920C ■HHSSB^ 


$ 729 


Super-Text II 


$127 


Televideo 950 m^^ 


$ 969 


ASCII Express 


$ 59 


S-100 California Computer Systems 




Apple Software (Entertainment) 




Mainframe 


$ 349 


Wizard & Princess 


$ 28 


Z80 CPU 


$ 239 


Mystery House 


$ 24 


64K RAM 


$ 569 


Flight Simulator 


$ 29 


Floppy Disc Cntrl 


$ 339 


Raster Blaster 


$ 26 


Integrated Sys. w/int. cables, tstd. 


$1975 


Space Eggs 


$ 26 


2P + 2S I/O 


$ 269 


Sargon II 


$ 29 


4 Port Serial I/O 


$ 249 


ABM 


$ 22 


4 Port Parallel I/O 


$ 179 


Micropainter 


$ 29 


Casio Calculators 




Apple Panic " ^i^^^ 


$ 28 


Pocket Comp. FX702 


$185.00 


Pool 1.5 


$ 26 


Desk Printr/Calc. FR100 


$ 79.95 


Apple Accessories 




Scientific Calc. FX8100 


$ 49.95 


Z-80 Softcard by Microsoft 


$299 


Game Watch CA90 Plastic 


$ 49.95 


Keyboard Enhancer 


$119 


Game Watch CA901 Steel 


$ 69.95 


Apple Joystick 


$ 49 


Calendar Watch AX210 


$ 59.95 


Sup-r Mod 


$ 25 


Printers NEC Spinwriter 




CPS Multifunction Card 


$199 




$2395 


Videoterm by Videx 


$249 


wKjk ^^^H7710 Ser w/tr. 


$2595 


16K Card by Microsoft 


$159 


HS-*- -^^IBB 7720 KSR w/tr. 


$2795 


Sup-r Fan 


$ 39 


BBk^s^^^p^if^^ 7730 R.O. Par 


$2395 


ALF9 Voice Board 


$149 


|^^^^^S||7730 R.O. Parw/tr:$2595 


CCS Cards 


$Call 


^"■"■^^"nEW 3500 Series $ Call 


CCS Parallel Model 7720 


$Call 


Epson MX-70 


$ Call 


CCS Serial Model 7710D 


$Call 


Epson MX-80 


$ Call 


CCS Centronics Model 7728 


$Call 


Epson MX-BOFT 


$ Call 


Disk Drives ForTRS-80* Model 1 




Epson MX-100 


$ Call 


^^^^.,,., CCI-100 5 'A ", 40 Track 


$299 


Epson Graftrax 


$ Call 


P- -^^^ Add-ons for Zenith Z-89 


PaperTiger 560 Gr. & 2K 


$ Call 


!^^-- ■■■ - CCI-189 5%", 40 Track 


$389 


IDS Prism 80 


$ Call 


: ^^^1 Z-87 Dual 5V^ " system 


$995 


IDS Prism 132 


$Call 


X?: , i^^^H Drives for Z-90 


$Call 


PaperTiger Access. 


$ Call 


"^^Ip^j^HH External card edge and power supply 
^siPi^P included. 90 day warranty/one year on 
"'■ power supply 


Olivetti DY 211 Daisy Wheel 

Anadex DP-8000 


$ Call 

$ 849 


Corvus 5M 


$3089 


Anadex DP-9500/01 


$1389 


Corvus 10M 


$4489 


Okidata Microline 80 Fric. & pin feed 


$ Call 


Corvus 20M 


$5429 


Okidata Microline 82A Fric. & pin feed 


$ Call 


Corvus Mirror 


$ 699 


Okidata Microline 83A 120 cps 


$ Call 


Shugart 8" 801 R Raw Drive 


$ 399 


Okidata 84 200 cps 


$ Call 


TAN DON 5y4" Raw Drive 


$ Call 


Centronics 739 


$ 739 


Power Supplies 


$ Call 


Data South 180 cps 


$ Call 


Diskettes— Box of 10 




Monitors 




Maxell 5V4" 


$ 40 


Leedex 12" B&W 


$ 119 


Maxell 8" 


$ 45 


Leedex 12" Green Screen 


$ 129 


BASF/ Verbatim ^Va" 


$26.95 


Leedex 13" Color 


$ 329 


BASF/Verbatim 8" 


$ 36 


Sanyo 9" B&W 


$ 149 


Plastic File Box— Hoids50 5V4" dskts. 


$ 19 


Sanyo 9" Green Screen 


$ 189 


Plastic Library Case 5Va" 


$ 3 


Sanyo 12" Green Screen 


$ 249 


Plastic Library Case 8" 


$ 4 


Sanyo 12" B&W 


$ 239 


Head Cleaning Diskette 


$ 25 


Sanyo 13" Color 


$ 449 


Floppy Saver 


$10.95 


Zenith 13" Color 


$ 349 


Floppy Saver Rings 
16K RAM Kits 


$ 6.95 






****** Special of the Month ****** 


One Kit 


$19.00 


Zenith 12" Green Screen 




Two Kits 


$37.00 


$129 




200ns forTRS-8G*, Apple II, 






(specify): Jumpers 


$ 2.50 


Telecommunications 




Computer Systems 




Prentice Star Modem 1-yr guar. 


$ 125 


Atari 400 


$ 359 


Univ. Data System UDS103LP 


$ 149 


Atari 800 


$ 699 


Univ. Data System UDS103JP 


$ 185 


Call for other Atari products 




Novation Cat 


$ 139 


Zenith Z89, 48K 


$ Call 


Novation D-Cat 


$ 149 


Zenith Z90, 64K 


$ Call 


Novation Auto-Cat 


$ 199 


Call for other Zenith products 




Novation Apple Cat II 


$ 299 


For fast delivery, send certified checks, nnoney 


orders or 


Hayes Smart Modem^M 


$ 249 


call to arrange direct bank wire transfers. Personal or 


Hayes Micro-Modem II^m 


$ 295 


connpany checks require one to three weeks to clear. All 
prices are mail order only and are subject to change 


Hayes Chronograph^M 


$ 225 


without notice. Call for shipping charges. 




CCI Telnet Com. Package 


$ 135 



DEALER (NATIONAL/INTERNATIONAL) INQUIRIES INVITED Send for FREE Catalogue 



The CPU SHOP 



TO ORDER CALL TOLL FREE 1-800-343-6522 

TWX: 710-348-1796 Massachusetts Residents caN 617/242-3361 



420-438 Rutherford Ave., Dept. IA05M 

Charlestown, Massachusetts 02129 

Hours 9 AM- 8 PM (EST) Mon.-Fri. (Sat. till 5) 



Technical Information call 617/242-3361 
Massachusetts Residents add 5% Sales Tax 
Tandy Corporation Trademark/* Digital Research 



master charge 



VISA 



MAY 1982 
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We will meet or 
beat an/ price 
in the U.S.A. on 





MICROCOMPUTERS 

In fact, no matter what price you see 

advertised by Texas Computer Systems, 
Micro Management, Computer Plus, 
Pan American, or any authorized Radio 
Shack dealer for TRS-80 Computers with 
pure factory installed memory and full 
warranty, we'll beat it! 

ATARI 

MICROCOMPUTERS 

We have consistently offered the best 
prices on 

APPLE • COMMODORE VIC-20 

OKIDATA • MICROLINE 
EPSON . WABASH • MAXELL 

— plus a complete line of Diskettes, 
Monitors, Modems and other 
accessories — all at the best delivery 
from the largest inventory in the 
Northeast. 

If you're looking for the best prices in 
the U.SA, check the others, but call 
Computer Discount of America. 

TRS-80 and Radio Shack are trademarks of Tandy Co. 



Write or call for FREE Computer Catalog 
with pictures, specs, accessories and prices. 

CALL TOLL FREE: 
800-526-5313 



Computer 



ofnmerica 



COMPUTER DISCOUNT OF AMERICA, INC. 
15 Marshall Hill Road, West Milford Mall 
West Milford. New Jersey 07480-2198 
In New Jersey Call 201-728-8080 
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YOU'VE NEVER SEEN DISCOUNTS LIKE THESE! 




SYSTEM ONE $2999 
SYSTEMIH 5395 



SYSTEM THREE $5999 





SYSTEM TWO $3995 
SYSTEM Z2H 7495 



VIDEO TERMINAL 
3102 $2099 




MAXELL DISKETTES Boxes of 10 



MD1 
MD2 



$39.95 
49.95 



FD1 
FD2 



$42.95 
57.95 



ATARI 800 $ 699 
Tl 810 Printer 1349 
QANTEX Printer 1049 
ADDS Viewpoint 599 
ADDS Regent 25 879 



EPSON MX80 $ 499 
EPSON MX80 FT 599 
EPSON MX100 759 
MALIBU 2599 

DEC LA34 949 



CALL FOR INFORMATION ON 

NORTHSTAR, HAZELTINE, 

LEAR-SIEGLER, QUME, INTEGRAL DATA 

SYSTEMS, OKIDATA, TELEVIDEO, 

DIGITAL MICRO SYSTEMS 



AM prices are CASH, American Express, Visa, MasterCard, add 5% 
Prices subject to ctianne without notice 

DATA DISCOUNT CENTER 

P.O. BOX 233, Greenvale, New York 11548 



516^69-8537 
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COMPUTER 

TUTOR 

CORPORATION 

DISCOUNT 




• HARDWARE 

• SOFTWARE 

• FURNITURE SALES 

NO OUT OF STATE SALES TAX 



90 DAY WARRANTY 

WE'LL BEAT ANY PRICE!!! 



Save on These Products and More 



— Certified Teachers — 

For Computer Educational 

Tutoring Courses 

Pre-School • Adults 



APF's Imagination Machine 
Apple 
Atari 

Cromenco 
Centronics 
Corvus 
Digital 
Diablo 
Exidy 
Epson 
IBM 
Leedey 
Lear Siegler 
Lexicon 



Mountain Hardware 

Micro Term 

NEC 

Novation 

North Star 

Osburn I 

RCA 

Shugart 

Texas Instruments 

Teletype 

Televideo 

U.S. Robotics 

Xerox 

Vector Graphic 



COD or Credit Card 



^ 



PHONE 

In State (504) 362-1587 
Out of Town 1-800-535-4183 

3221 Behrman Place • Suite 203 • New Orleans 70114 



VISA 



■i^^i tsenrman K'lace • s>uiie ^uo • New urieans /U114 i^^^mj m^ 
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Power in Your Pocket 

Continued from page 46 



POWER IN 

YOUR POCKET 

by Bob McElwain 




Listing 



5: PRINT "WHERE IT WENT" 

- CLEAR is not used in the pro- 
gram in order to protect data. 
Use CLEAR manually on initial 
start only to set all variales 
to zero. 

@@@ INITIAL PARAMETERS @@ia 



- A-1 is the number of categories 
needed. B-1 is the number of 
periods to be averaged. Change 
to suit. Note that A"(B+l) 
+C-26 cannot exceed the num- 
ber of memories remaining when 
the program is loaded. If A=10 
and B=^ then 3^ memories must 
be available. ( 10^'^(^+ 1 ) + 10-26 
=3^) C is the number of varia- 
bles used in the program and 
must not be changed. 

A=10: B=^: C=10 



10: 



Enter any character if a start 
is needed. To continue, with- 
out a start, press ENTER only. 
In order to prevent accidental 
destruction of data. Lines 15" 
80 can be deleted after the 
f i rst run. 



15: 



20: 



25: 

50: 
55: 



60: 
65: 

70: 



75: 
80: 



INPUT "ENTER ONLY FOR CONT";l$: 
GO TO 25 

- Bypass headings and reset of 
counter, D. 

GO TO 99 

- Here if start or re-start. D 
is the count of periods enter- 
ed and the number of periods 
to be averaged. 

D=0 



99: 
120: 

125: 
130: 

135: 
1^0: 

1^5: 
150: 

155: 
160: 



ENTER CATEGORY HEADINGS @@@ 
PRINT "ENTER HEADINGS NOW" 
PRINT "MAX LENGTH I S 7" 

- C+1 is the first location for 
a heading. C+A-1 is the last. 
Position C+A is for the total. 

FOR J=C+1 TO C+A-1 

INPUT "HEADING? ";A$(J) 

- Display for approval. 

E=J-C: PRINT "COL #";E;" ";A$(j) 

- Use ENTER only if OK. Return 
for re-entry if any other 
character is entered. 

INPUT "OK? ";l$: GO TO 65 

NEXT J 

@@@ ENTRY FROM CHECKBOOK @@(? 

- Can re-start program from this 
point to continue a previous 
entry session. RUN 99- 

PRINT "ENTER AMOUNTS NOW" 

PAUSE "USE ZERO TO EXIT" 

- Get a category and amount. 
INPUT "CAT # ?";H 

- Exit entry r.outine on zero. 
IF H=0 THEN 200 

- Test range. 

IF (H>0)+(H<A)=2 THEN 1^5 

PRINT "BAD ENTRY. TRY AGAIN." 
GO TO 125 

INPUT "AMOUNT? $";E 

- Display for approval. 
PRINT A$(C+H) ;" - ";E 

- Return for re-entry if any 
character entered. 

INPUT "OK ? "; 1$: GO TO 120 

- Accumulate for category total. 
Index is to category total in 
the next-to-last row of data. 

F=C+(B-1)^'^A+H: A(F)=A(F)+E 
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- Return for next amount. 
165: GO TO 125 

@@@ DISPLAY TOTALS @@@ 

- Find total of all categories 
and save. Set to zero for 
sum. 

200: F=C+B^'^A: A(F)=0 

- Loop for accumulation. 
205: FOR H=F-A+1 TO F-1 

210: A(F)=A(F)+A(H) 
215: NEXT H 

- Compute percent of total for 
each category and display with 
total . 

220: FOR H=l TO A-1 

- Index to element needed, cate- 
gory total is in next to last 
row. 

225: J=C+(B-1)'VA+H 

- Compute percent and round off. 
230: E=INT(A(J)/A(F)^'^100+.5)/10 

235: PRINT A$(C+H);" $";A(J);" •';£;"%' 

2^0: NEXT H 

- D i splay total . 

2^5: PRINT "TOTAL I S $";A(F) 

250: INPUT "RESULTS OK? "; 1$ 
: GO TO 260 

- Here if results were good; 
ENTER on ly was pressed. Con- 
t i nue . 

255: GO TO 299 

- Here if any character was 
entered. If ENTER is pressed, 
period will be reset to zero. 

260: PRINT "PRESS ENTER FOR RERUN" 

- Reset next to last row to zero. 



265: 


F=C+(B-1)*A 


270: 


FOR H=1 TO A-1 


275: 


a(f+h)=o 


280: 


NEXT H 




- Return for re-entry of orig 




inal amounts. 


285: 


GO TO 99 



299: 



@(?@ FIND NEW AVERAGE @@@ 

- On initial runs, the number of 
periods averaged is less than 
B-1. 

D=D+1: IF D=B LET D=B-1 



300: PRINT "DO NOT BREAK" 

305: PRINT "DATA WILL BE SCRAMBLED" 

- Loop for categories. 
310: FOR H=l TO A 

- Find sum of B-1 items in same 
category. 

315: J=0 

320: FOR G=l TO B-1 

- Index to element and accumu- 
late to sum. 

325: F=C+G-A+H: J=J+A(F) 

330: NEXT G 

- Find average to nearest 
hundredth . 

335: J = !NT(J/D^M00+.5)/100 

- Index to last average this 
category . 

3^0: F=C+B>'^A+H 

- Find change from previous 
average as a percent rounded 
to tenths. 

3^5: E=INT((J-A(F))/J^'^1000+.5)/10 

- Display average and percent of 
change . 

350: PRINT A$(C+H);" $";J;" ";E;"%" 

- Save new average. 
355: A(F)=J 

- Discard oldest data, roll 
other data back one period and 
set next to last period to 
zero. 

360: FOR G=2 TO B-1 

- Find index to element to be 
rol led back . 

365: F=C+G-A+H 

- Element in A(F) will replace 
data in A(F-A) . 

370: A(F-A)=A(F) 

375: NEXT G 

- Set element in next to last 
row to zero for next accumu- 
lation. 

380: A(C+(B-1)^'^A+H)=0 

395: NEXT H 

^00: PRINT "DATA SHIFT COMPLETE" 

^05: PRINT "BREAK OK" 

^10: GO TO 99 

999: END 
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SPECTACULAR 
OFFERS.. 



BASF 



! MAXELL 



I WABASH 



OPUS 



We slock the complete line of BASF diskettes, 
reel-to-reel tapes, mag cards, disk packs and 
cartridges. We also carry MAXELL, OPUS and 
WABASH products. All are 100% certified and 
fully guaranteed. 
Box of 10 diskettes: SVa" 8" 



OPUS ss/sd $20 $21 

BASFss/sd 23 24 

WABASH ss/sd 23 24 

MAXELL . TOO LOW TO QUOTE. CALL 
5V4"-10 sector-now available 

Sectoring must be specified 



5V4 " or 8" Vinyl Storage Pages 



10/$5 



LIBRARY CASES 

8" Kas-sette/10 

5V4"MiniKas-sette/10 



$2.99 
. $2.49 



# 



HARDHOLE DISK PROTECTORS 
^^1 Reinforcing rings of tough mylar 
protect disk hole edge from 
damage. 

51/4" 

Applicators $3 

Hardhole Rings (50) $6 



DISK DRIVE HEAD 
CLEANING KITS 

Prevent head crashes and 
ensure error-free operation. 

51/4" or8" $19.50 




SFD C-10 CASSETTES 10/57 

(All cass ettes include box ana labels.) 

Get 8 cassettes, C-10 
Sonic, and Cassette/8 
Library-Album, as illustrated, 
for only $8 




%.:4 



SNAP-IT POWER CENTER 

Turns 1 outlet Into 6. Wall 

mount or portable. Circuit 

breaker, lighted switch and 

UL approved. 

4"x3"x2" rr $19.95 



^ 



We also offer printer ribbons, printwheels, 
type elements, equipment covers, power con- 
soles, paper supplies, storageand filing equip- 
ment, furniture and many other accessories 
for word and data processing systems. Write 
for our free catalog. 



VISA • MASTERCHARGE • MONEY 

ORDERS • CERTIFIED CHECK • FOR 

PERSONAL CHECKS ALLOW TWO WEEKS 

• C.O.D. REQUIRES A 10% DEPOSIT • CAL 

RES. ADD 6% SALES TAX • MIN $2 

SHIPPING & HANDLING • MINIMUM 

ORDER $10 • SATISFACTION GUARANTEED 

OR FULL REFUND 



PRODUCTS 

8868 CLAIREMONT MESA BLVD. 
SAN DIEGO, CALIFORNIA 92123 

Toll Free 800-854-1555 Order Only 

For Information or California Orders 

(714) 268-3537 
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Buy with Confidence 

from the best 

GREAT PRICES. GREAT SERVICE, GUARANTEED 




COMPUTERS: 

Altos 

Apple 

Atari 

Commodore 

Hewlett-Packard 

B.M.C. 

Intertec/Superbrai 

N.E.C. 

Northstar 

Onyx 

Point Four 

Sharp 

Televideo 

Vector 



""'^Special =1 

Joypom lof youi 

Apple Use2Apple 

paddles S 2 Aiar 

lOysttcks 

Reg 574 95 

Only 159.95 



Xerox 
Zenith 

VIDEO TERMINALS 
& MONITORS: 

ADDS 
Amdek 
Ampex 
Apple 




THERMAL 

Apple 
Trendcom 
DOT MATRIX 

Anacom 
Anadex 

CBi 

Commodoi 



Epson 

I.D.S./Paper Tiger 

Microline/Okjdata 

M.P.I. 

Novell 

Texas Instruments 

LETTER QUALITY 

Diablo/Xerox 



DC. Hayes 

Modems 

at great prices. 



We have IBM 
software. 




80 COLUMN 
VIDEO CARDS 

Double Vision 

Smart-Term 

Videx 

LOWER CASE 

ADAPTERS 

Dan Paymar 

INTERFACE CARDS 

Apple 

California Computer 

Mountain Computer 

Microsoft 

S.S.M. Products 

Thunderclock 

LANGUAGES 



CP/M 
Fortran 
Pascal 
Vanguard AP/L 
OTHER PRODUCTS 
Bar Code Readers 
Card Readers 
Game Controls 
Graphics Tablet 
Music System 
Numeric Keypads 
Programming Aids 
Type-and-Talk 
Video Digitizers 
Voice Entry 
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qb 




MONITORS 

BMC & NEC Green Screen 
NOW IN STOCK 
EDUCATORS 

We have the CORVUS 
systems (o hookup several 
Apple computers at once! 

NEC & DIABLO PRINTERS 

Anadex, Paper 

Tiger CALL ' "^' 

(or lalest prices 'taB 



w > 

MX 100 & 
MX 80 F/T 

The new t36 
column Epson 
phnter wilh graphics and the 
Friction/Uactor MX 80 are in 
stock WE HAVE THEGRAPHIC 
PACKAGE FOR MX 80 call. 
SILENTYPE PRINTER 
ONLY S284.00 




Call for catalog. 

Visicalc 33 Sl59/Reg $19' 

BPI GL/INV/AR/pach 299/Re9 391 

Tax Pieparer by Howardsott 139 Reg 15( 

Real Estate Anaiyjer. Howardsott 125/Reg 
Creative Financing, Howardsott 125 Reg 

ASCII Express II by SDS 55/Req 

Accounting PliiS Call 
Bencnmark Word Processing 



Special =4 

SpC'Ciat PFS and 

PFS Reporler lor 

Apple 

Reg S99 00 

Only S69.00 each 




PLOTTERS 

Bausch&Lomb plotters 
10/ your computer by 
Houston Instruments 
CALL' 









\0 



<.v- 



co^ 



20% OFF RETAIL ALL SOFTWARE 
II you don't see It. call us and we'll get It! 
Mall orders ONLY: 
NET PROFIT COMPUTERS 
2908 Oregon Court, Bid Gl 
Torrance, Ca 90503 T!^ 

1(800)421-1520 ^^ 

in Cal 213 320-4772 QQ 

2% shipping and 3% for charge cards. 



Visil our retail store: 
Net Profit Computers 

521 W Chapman Ave 
Anaheim. Cal 92802 
714 750-7318 
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- TECHMOLXiV 

the new magazine from Lebhar-Friedman that is 

focused on modern technology in retail chain 

stores and restaurants. 



Nowhere in American business is electronic 
technology more opportune or more 
sought than in chain retailing. 

With over 300,000 stores, some 240,000 eating 
places, thousands of warehouses and distribu- 
tion centers, and over 200 million employees, 
this $489 billion industry presents modern 
technology with one of its greatest sales oppor- 
tunities for the 80s. 

To help retailing capitalize on those oppor- 
tunities is the purpose of this new magazine. 

The need to increase productivity and profits is 
urgent. In drug chains, supermarkets, depart- 
ment stores and every other type of retail out- 
let... in fast food, fine dining and every in- 
between type of food service outlet, the need to 
increase sales per square foot, to increase effi- 
ciency per employee, to increase return on in- 
vestment is critical. 

The people responsible for technology's role in 
meeting these needs are the people to whom 
Retail Technology is directed. They are the deci- 
sion makers in both areas vital to product deci- 
sions — technological management and 
operating/financial management. They typically 
hold such positions as... 

Manager of Data Processing/MIS 
Director of Data Processing/MIS 
Vice President of Data Processing/MIS 
Vice President of Operations 
Vice President of Finance/CFO 

From initial investigation to final purchase they, 
together, determine the modern business sys- 
tems and equipment to be used in today's retail 
chains. 



ROLE IN PURCHASING DECISION 






Technological 
Management 


operating/ 

Financial 

Management 


Recommend type of 
equipment 


91% 


59% 


Consult and advise on 
purchase 


87% 


53% 


Review alternatives 
and options 


87% 


80% 


Recommend specific 
manufacturers 


85% 


54% 


Prepare and develop 
equipment needs 


82% 


47% 


Approve the final 
purchase 


42% 


69% 



All data presented here is based upon personal in-depth phone interviews by Lebhar-Friedman 
Research among 301 technological and supervisory executivesin retail chains 

For suppliers of today's technological systems 
and equipment, Retail Technology offers 

A UNIQUE ADVERTISING OPPORTUNITY 

Here you can talk about your product's specific 
advantages to retailers, not to businessmen in 
general, but specifically to the operations execu- 
tives in retail and restaurant chains. 

You can talk their language right where they'll be 
looking for it, and right when they're most in- 
terested in what you have to say. . . in Retail 
Technology. 

Quarterly issues published in January, April, 
July and October of 1982. 

Advertising reservations close on the 12th of the 
month preceding publication date. 



For further information, contact John Rapuzzi, National Sales Manager. 
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- TECHMOLDGV 

425 Park Ave./New York, NY 10022/(212) 371-9400 
Lebhar-Friedman, Inc. /The Voice of Retailing 
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This Publication 
is available in 
Microform. 




University Microfilms 
International 



Please send additional information 
for 



Name- 



Institution. 

Street 

City 

State 



300 North Zeeb Road 

Dept, RR. 

Ann Arbor, Mi. 48106 



Zip_ 



MICPQDEX 



MICRO INDEX C^SSIFIED 



MESSAGE-MAKING SOFTWARE for 

APPLE. Place your disk In the drive, 
enter text at the keyboard, and watch 
your colorful, dynamic, large-letter 
message appear on the screen. Great 
for store-windows, counter-tops, trade- 
show exhibits, classrooms, etc. CON- 
NECTICUT INFOSYSTEMS, 218 Hun- 
tington Road, Bridgeport, CT 06608, 
(203) 579-0472. 

6800/6809 Software Including compat- 
ible single-user, multi-user and network 
operating systems, compilers, accounting 
and word-processing packages. Free 
catalog. Software Dynamics, 2111 W. 
Crescent, Su. G, Anaheim, CA 92801, 
(714) 635-4760. 

STRUCTURAL ENGINEERING. Patter- 
son Engineering has programs written 
for the Apple computer. Simple beam. 
Continuous beam. Grid, Frames, and 
Trusses represent some of our programs. 
15052 Sprlngdale Street, Huntington 
Beach, CA 92649. Interested persons 
call 714-898-1500. 

INTERACT Owners. You are not aban- 
doned. Write or call for catalogue on 
tapes, keyboards, RS232 Interface, 
documentation, sales and service. 
Micro Video, POB 7357, Ann Arbor, Ml 
48107. (313)996-0626. 

QUALITY SOFTWARE. Database man- 
ager, advanced mailing list, inventory, 
word processor, GL, A/R, A/P and 
payroll systems. Available for TRS-80 
Mod-I, II, III, IBM PC, CP/M and Heath. 
For catalog, send long SASE (37(j3) to 
Micro Architect Inc., 96 Dothan St., 
Arlington, MA 02174. 

BUSINESS OPPORTUNITY— National 

computerized recordkeeping company 
seeks Independent contractors for 
marketing program. Start your own 
business with less than $1 00.00. Full or 
part-time. Set your own hours. Enjoy tax 
advantages. Perfect opportunity for 
motivated self-starter who wants financial 
independence. Send $2.00 for complete 
Information package and sample con- 
tracts. CompuVest, Dept I, P.O. Box 
3388, San Jose, CA 95156. 

Computer Classified, Buy — Sell — 
Employment, No initiation or monthly 
fee, no charge to read ads, 300 baud, 
24 hours, 512/346-4495. 

PSYCHOLOGICAL SOFTWARE: Free 
list of psychological software for micro- 
computers. Psychological Software 



Epson® 

MX100& 

MX70/MX80 

Replacement 

■ Cartridge Ribbonsi 




Introducing the Epson's) MXlOO Nylon 
replacement ribbon cartridge 
manufactured completely by Aspen 
Ribbons, Inc., offered in addition to our 
Epson® MX70/MX80 ribbon. Both of 
these products are 100% compatible with 
the original. 

Prices are lower than those of the 
original equipment manufacturer. We 
encourage all retail. OEM, and wholesale 
inquiries. Remember, all of our ribbon 
products are recycleable. 



Asptn Ribbons, Inc. • 1700 N. 55th Street 

Boulder, Colorado USA 80301-2796 

(303)444-4054 • Toll Free 1-800-525-0646 

Telex 45-0055 
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Your mind has an insatiable 
appetite for the new. You'll find 
it at 155,000 stores where mag- 
azines and paperback books 
are sold. 

We think reading is the kind 
of nourishment America needs. 
More and more. 

Bite into some 
good reading today. 



Specialists, 1776 Fowler, Suite 7-1, 
Richland, WA 99352. 

DIABLO TERMINAL Hytype I, 300 
baud modem, pedestal, good condition, 
$495. Victorex, 1 529 Cypress, Walnut 
Creek, CA 94596, (415) 943-1023. 

MICRODEX is a classified advertising 
section available to readers wishing to 
buy, sell or trade hardware and soft- 
ware. Price is $1 per word, with a 25 
word minimum. The first two words bold. 
Additional bold type $5 per word. 
Send copy with check or money order 
to INTERFACE AGE, Dept. M-l, 16704 
Marquardt Ave., Cerritos, CA 90701. 
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MICRO-MARKET ADS 

SELL 

YOUR PRODUCTS 

A new format has been 
established for the Micro- 
Market section. All ads are 
now 2 inches wide by 3 inches 
deep. Price is $320 on a 1x 
rate. Submit ads with check 
or money order to: 

INTERFACE AGE Magazine 
Micro-Market Ads 

P.O. Box 1234 

Cerrltos, CA 90701 

(213)926-9544 



DISKETTES 
CASSETTES 



Error-Free 5V4-inch Diskettes (MD 
5) single-sided, soft sector, single or 
double density, reinforced hub. 



Item 



Qty 10 



QtySO 



MD-5 



$25.00 



$110.00 



C-10 
C-20 
C-60 
C-90 



$ 7.50 

9.00 

11.50 

15.00 



$ 32.50 
39.00 
50.00 
70.00 



UPS SHIPPING INCLUDED 

in Continental USA 

CA Customers add taxes 



MICROSETTE 

475 Ellis St.. Mt. View, 
CA 94043 (415)968-1604 
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\ferbatim 

flexible disks 

Call Free (800) 235-4137 for 

prices and information. Dealer 
inquiries invited. C.O.D. and 
charge cards accepted. 




V/SA- 



PACIFIC 
EXCHANGES 

100 Foothill Blvd. 
San Luis Obispo, CA 
93401. In Cal. call 
(800) 592-5935 or 
(805) 543-1037. 



MEMOREX 

FLEXIBLE DISCS 



WE WILL NOT BE UNDER- 
SOLDH Call Free (800)235^137 

for prices and information. Dealer 
inquiries invited and C.O.D.'s 
accepted 

VtSA 




PACinc 

EXCHANGES 

100 Foothill Blvd. 
San Luis Obispo. CA 
9340 L In Cal. call 
(800)592-5935 or 
,(805)543-1037 
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VOICE 

SYNTHESIZER 

WITH INTERACTIVE 
'HONE INTERFACE 



For APPLE II " compatible dial-up voice response 
and remote data-baseaccess arrangements, con- 
sideraVlOO series design from VYNETCORPO- 
RATION. 

• Direct connect, auto-dial/answer 

• Control via Touch-Tone " detection 

• Allophone (LPC) based voice synthesizer 

• Includes 1.000 word vocabulary 

• Editor for custom vocabulary 

• Extensive application software 

• Programmable buffered port 

• Upgrade available for high quality LPC 
vocabulary 

• S395.00 

Telephone interface may be purchased without 
synthesi^er.TRS-SO" and IBf\/lversionsavailable 
soon. 

2405 QUME DRIVE 
SAN JOSE, CA 95131 
1408) 942-1037 
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YOU CAN PAY MORE 
BUT YOU CAN'T | 
CETMOREI II 




Model 1111 6K 

$839 

Model III48K 
2 disc & RS232C 

$2059 



Color Computer 4K 
$310 

w/16KExt. Basic 

$459 

W/32K Ext. Basic 

$525 

BUY DIRECT. These are just a few of our great 
offers wfiicfi include Printers, Modems. Com- 
puters, Peripfierals, Disc Drives, Software and 
more. callTOUFREE 1-800-S4S-8124 

comp uter 

Write for your plUS" 
free catalog. 

245A Great Road 
Littleton, MA 01 440 
^^4 617 . 486 . 3193 
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We have ttis lowest 
possible fully 
warranteed prices 
and a full complement 
I of Radio Shack Software^^^ 
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The friendly hand 

holding CP/M 
front end you've 
been looking for! 

SIBK PILOI 

Convert your CP/M into a perfected 
system with a powerful language, 
creating a menu driven environment 
for any CP/M application. Easy to learn 
system comes with on-line tutorial and 
FREE STOK PILOT and HELP facilities, in 
addition to well written and indexed 
user manual. 

Call or write for information. 

STOK COMPUTER INTERFACE 

17 West 17th St., New York, NY 10011 
(212)426-7022 

Deolei tnauir es inv^ted • CP'M is TM o' Digital Research 
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for POCKET COMPUTERS 

GamePac 1: OLD FAVORITES 

Five proven games, updated with exciting new lea 
lures. Fun for all! PLANET-Land on any planet. ZILCH 
Bagles, 1-9 digit numbers. HILO-Niftyversionof Stars, 
COINS-Computer "learns" to win. WINNER-You Lose' 
Includes complete notes and listings $9, 

with cassette $14. 
BEGINNERS GUIDE TO PROGRAMMING 

the Sharp/Radio Shack Pocket Computer 

It's fast, fun and easy. You'll understand every word 
and be amazed how easily you progress. No other 
method brings positive results so quickly $19. 

YOU AND YOUR DOLLARS: ALL ABOUT INTEREST 

99 basicquestions answered with 17 dynamite pro- 
grams. Includes variable and fixed rate home loans. 
Also annuities, present and future value, notes and 
contracts, cash flow analysis and much more. $19. 
with cassette $33. 

(Remil in US funds Add $2 lot tirsl class delivefy Add $3 it oulside 
US Calif add 6 sales lax ) 

AND WE HAVE OTHERS! For a copy of our catalog, 
circle our number on your bingo card or write directly. 

HANCO Software (formerly XCEL) 
P.O. Box4772E,Sylmar.CA 91342 
(213)367-4366 
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TRS-80 

DISCOUNT 

DIRECT 

PRICES 



Learn To 
"Do It Yourself" 
And Save Money 



WRITE FOR 
FREE 

CATALOG 



1-800-841-0860 toll free 



YOUR TRS-80 

PERSONAL COMPUTER 

HEADQUARTERS 

MICRO MANAGEMENT 

SYSTEMS INC. 

DEPT. NO. 6 

Downtown Plaza Shopping Center 

1 1 5C Second Ave. S W. • Cairo Georgio 31728 

912-377. 7120 Go Phone No. 
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See Reader Service Card 
between pages 128 & 129 

Info 
inquiry 
Number 



ADVERTISER INDEX 



Page 



MANUFACTURERS 

1 AEI 107 

2 Allenbach Industries 14 

3 Amdek 30 

4 Ampex 59 

5 Analog Tech 11 

6 Ashton Tate 45 

7 Aspen Software Co Ill 

8 Association of Computer Users 63 

9 Avant Garde 32 

1 Axiom 41 

1 1 John Bell Engineering 62 

12 Boardroom Executive 83 

13 CSI 139 

14 California Data Corp 97 

1 5 Columbia Data Products 15 

16 Commodore -65 

17,18 Compumax 38. 1 06 

1 9 CompuServe 11 

20 The Computer Book Club 103 

21 ConiputerCaseCo 24 

22 Computer Furniture and Accessories 10 

23 Condor Computer 1 41 

24 Cromemco Inc 1 

* Cybernetics 56 

* Data Dynamics Technology .... 7, 42, 43, 48, 49, 50, 51 , 102 

131, 134, 135, 136, 137 

25 Datasmith 1 02 

26 Datasouth Computer Corp 77 

27 Data Tech Reliance 46 

28 Digital Graphic Systems 31 

29 Discount Software Group 64 

30, 31 Dynabyte 36, 61 

32 Dynamic Microprocessor Associates, Inc 5 

33 Dysan 12,13 

34 Ecosof t 46 

35 Electronic Control Technology 22 

36 Electronic Specialists 83 

37 Epson America 93 

38 Howard Software Services 99 

* Infocom 29 

41 Integrand 6 

42 Integrated Business Computers 3 

* Interface Age Back Issues 1 43 

* Interface Age Subscriptions insert between 32 & 33 

43 JRT 61 

44. 45 Leading Edge IFC, IBC 

46 Lifeboat Associates 9 

47 Lo-Ball Computer 8 

48 3M 17 

49 MsssD 92 

50 Maxtek, Inc 110 

51 Micro Compatible 82 

52 Micropro 27 



Info 
Inquiry 
Number 



Page 



53 Microsoft 79 

54 Mountain Computer 4 

55 Muse 20 

56 New England Business Service 26 

57 North America Mica 37 

58 Novation 23 

60 Pi-Tech Ltd 16 

61 Professional Systems 34 

62 Qantex 5 

63 Retail Tech Magazine 1 57 

* Sinclair Research 18, 19 

64 SofTech Microsystems 25 

65 Sorcim 39 

66, 67 Standard Software 22,62 

68 Supertech 1 24 

69 Systems Plus 47 

70 Tarbell Electronics 117 

71 Teletek 80 

72 Transnet 92 

73 Univair 40 

University Microfilms 44, 1 27, 1 58 

74 Vista 73 

* Western Digital 60 

* Westico Inc 1 26 

75 Wildfire Publishing 57 

RETAIL 

76 ABM Products 1 54 

77 American Square 52, 53 

78 A-vidd Electronics 1 34 

79 The CPU Shop 1 45 

80 Computer Discount of America 1 46 
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MORE IHMJUSTMimn PREm FRGE. 



Says who? Says ANSI. 

Specifically, subcommittee X3B8 of the American 
National Standards Institute (ANSI) says so. The fact 
is all Elephant^'^ floppies meet or exceed the specs 
required to meet or exceed all their standards. 

But just who is "subcommittee X3B8" to issue such 
pronouncements? 

They're a group of people representing a large, 
well-balanced cross section of disciplines— from 
academia, government agencies, and the computer 
industry. People from places like IBM, Hewlett-Packard, 
3M, Lawrence Livermore Labs, The U.S. Department 
of Defense, Honeywell and The Association of Com- 
puter Programmers and Analysts. In short, it's a bunch 
of high-caliber nitpickers whose mission, it seems, in 
order to make better disks for consumers, is also to 



make life miserable for everyone in the disk-making 
business. 

How? By gathering together periodically (often, 
one suspects, under the full moon) to concoct more 
and more rules to increase the quality of flexible 
disks. Their most recent rule book runs over 20 single- 
spaced pages— listing, and insisting upon— hundreds 
upon hundreds of standards a disk must meet in 
order to be blessed by ANSI. (And thereby be taken 
seriously by people who take disks seriously.) 

In fact, if you'd like a copy of this formidable docu- 
ment, for free, just let us know and we'll send you 
one. Because once you know what it takes to make 
an Elephant for ANSI . . . 

We think you'll want us to make some Elephants 
for you. 
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M.T.I.< 
PERFORMANCE. 
RELIABILITY. 
LOW PRICE. 



CPM 

Winchester Hard Disk 



80 X 24 Display 



4IVIhz Operation 



M.T.I, gives you the things you are 
looking for when you are looking for a 
personal computer. And at a price you 
can afford. 

PERFORMANCE. M.T.I, knows that 
whether you are looking for a computer 
for your personal use, for your depart- 
ment, or for your company, we have the 
computer that gives you the performance 
you need. 

MOD III PLUS/140. We have taken the 
basic Model III, expanded the memory 
to 48K, added our MTI Double Density 
Dual Disk Drive System to give you real 
value. System is fully compatible with 
Radio Shack DOS and peripherals. 

MOD III PLUS C/1 40. Same as above, but 
has CP/M and 80x24 display added. Also 
included is a 4 Mhz. speed-up enhance- 
ment, cooling system and glare screen. 
The perfect business system. 

MOD 111/240. Same as MOD fll/PLUS 140 
but has double the storage capacity and 
dual headed 40 track drives. 



MOD 111/280. Has 1 .5 megabytes of 
storage and 2 dual headed 80 track, 
double density drives with DOS plus 3.3. 

MOD lll/WINCHESTER. Our iartest 
business system. 5.7 Megabytes of 
storage. Includes a 5 megabyte hard disk 
and 80 track dual head disk used as 
back-up. 

RELIABILITY. Thousands of these units 
are in lise today. Ail M.T.K personal ' , 
cohnputers are fully warranted for a fuJI . 
90 days, with extended warranty 
available. 

LOW PRICE. M.T.I. Computers are priced 
from as low as $ 1 ,998. We make a point 
of offering you the best value in the 
industry. 

WANT MORE? For more information call 
or write us. We will send you what you 
need and give you a list of the M.T.I. 
Authorized Dealer and Service Centers 
nearest you. There are more than 80 
across the U.S. and around the world. 




• Immediate Availability 

' 90 Day Warranty 

•jane Year Extended Warranty 
Available 

• Local Dealer Service 



MICROCOMPUTER TECHNOLOGY INC. 

3304 W. MACARTHUR. SANTA ANA. CA 92704 
(714) 979-9923 • TWX 910-595-1902 MTISNA 



^.S. PRICES. F.O.B. SANTA ANA 
SiFORNIA AND MAY VARY BY AREA. 



